




















jpesesas 








SCIENTIFICAMERICAN 


VQAUDOTSSRU NED OVARUOLERAAUASERENRTOQUOOUEOODRUEUHOSOODGGUISENNGSNOOUONGOEOGPESUOSOONGNSDNCUSGONUCOCVEQUOUUOOIIDONSOONNOOOUHTONOGHNGUUGTOOOOVORUOSHOIOUEQUOINEON 


TMT 








onnnyitimiliiiti 
fest LOTT Lt 


if 
Ai 





UST] 
if 


TT 
| 


| 


| 


HMUAUNTUTUUUUCUUTUAA OOOO TT 
| UT) 


mm 


HU TT 


i 
i. 





UT 


MtNaH 
UT 


if 
i 


| 


Hu 


aUAHdAUUTE 


UUUUUAUACEUATONANAANEOONAH 


| 
OULU NAAN 


1] 
L 


T 
| 








ALLAAH 


Ul HU 


Wy 


























a 





Panama-Pacific Expositic 


Copyright by F mn, 
TRIUMPHAL ARCH OF THE RISING SUN, SURMOUNTED BY THE GROUP OF “THE NATIONS OF THE EAST.”—(See page 194] 
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The Bushmen of the Moori River, Natal 
By D. Waterson 
N EAR the source of the Moori River, Natal, some 


6.000 feet above sea level, are some curious rock 
pictures made by Bushmen, and the owner of the prop- 
erty had some photos taken for me. These Bushmen, 
like Diogenes, have reduced their wants to minimum. 
They rarely build a hut, but prefer the natural caves 
they find in the rocks, or they form a kind of nest in 
the bush. Their garments consist only of a small skin; 
their spears are mere branches of trees, to which is 
tied a piece of bone or flint. The arrow is a reed treat- 


ed in the same way, and all 
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forced concrete beams running across the building in 
the usual way, serves as the basis for the flooring. A 
set of light planks is laid from beam to beam for scaf- 
folding, and properly spaced at even distances. There 
are prepared hollow molds in plaster about 8 feet long 
and 5 feet wide, and about the thickness of the floor- 
ing. Such molds have a somewhat elliptical curve at 
the top, with straight flat bottom and somewhat in- 
wardly sloping sides. All the plaster molds are laid 
upon the planking end to end, and there is a certain 
space between the sides of the molds, that is where they 
rest upon the plank, this latter of course running 


parallel to the molds. Then reinforcing iron rods are 


properly laid down, and concrete is molded on after 
the usual manner. The part of the concrete that lies 
between the plaster molds thus forms a series of verti 
cal webs, limited at the bottom by the wood planks, and 
as the concrete is put on to several inches above the 
tops of the plaster molds, it has a flat surface ail over 
the floor. 
part of the flooring, being buried in the concrete, except 


The plaster molds remain in place and are 


on the under surface, and aid in consolidating the floor, 
for such molds themselves are braced in their holiow 
cavity by two vertical webs in the middle, the walls 
and webs of such molds being a few inches thick. Com 
bined with the concrete, this makes up a solid floor, and 


what is of great advantage 





weapons are poisoned. 
They have no flocks and 
hunt with the help of dogs 
as wild as themselves. <A 
rounded stone, perforated 
in the middle with a piece 
of wood inserted, serves to 
dig up edible roots, while 
fire is produced by rubbing 
two pieces of wood 

Their faculty of imita 
tion is great, and is well 
illustrated by the paintings 
shown and by the carvings 
on the walls of their caves 
and rocks. 

These are done with dif- 
ferent colored clays, and 
the carving with a flint 
chisel only. 

Many pictures come close 
to caricatures. The Boer, 
the Hottentot with his 


large feet and grotesque 


body are unmistakably de- 


lineated. Kiephants, os- 
triches, antelopes, hunters 
are all shown. 

It is a curious spectacle 
to see these naked savages 
painting with a reed or 
earving with a_ piece of 
flint, and coloring them 





is that there is now given 
an under surface (formed 
for the main part by the 
flat bottom of the plaster 
molds), which is ready to 
receive the ceiling plaster, 
without the use of lath or 
any other preparation 
After the cement has set, 
the wood planking is with 
drawn from underneath, 
for according to the rein 
forced concrete construc 
tion, the flooring is made to 
rest eventually on the main 
stringers of the house, the 
under boarding being onls 
to uphold the work during 
the molding of the concrete. 
secause of the air space in 
the plaster forms, there is 
given an air cushion which 
makes such floors sound- 
proof, this being another 
good point, and it is alse 
to be noticed that the hol- 
low plaster part makes a 
series of natural conduits 
for electric wires, piping 
and the like. 


Fluorescent Photo- 
graphs of Palimpsests 








with ochre. 
These curious little peo 
ple, light-skinned, hair 





ae some time the stady 
of paiimpsests fas been 
facilitated not only by or 





growing in tufts, ridicu- 
lously developed in the but 
tocks, yet with very smali 
hands and feet, are keen 
lovers of freedom. They 
acknowledge no master 
and possess no slaves. 
Possessing a most rudi 
mentary religion they 
are far superior to the 
Hottentot, never being use 
lessly cruel and showing 
kindness to fellow. tribes 
men. They are distinct 
from all other African 
races, have a strange and 
difficult language, and are 
divided into small tribes 
scattered and isolated all 
over southern Africa. 


New Method for Con- 
crete Flooring 
RECENTLY 


system for reinforced 


patented 


concrete flooring was ap 
plied with success to a 6 
Story apartment house 
erected at Paris. All the 
floors, as well as the roof 
terrace, were constructed 
on the new method of mold 


ing, which is the invention 








dinary photography, but by 
ultra-violet photography. 
An even greater ameunt of 
success in reclaiming an- 
cient texts from old parch- 
ments has been obtained 
récently by the use of fluor 
escent photography This 
new method, invented by 
P. Raphael Kogei, was de 
scribed at the meeting of 
the Royal Prussian Acad 
emy of Sciences which 
took place at Berlin, on 
October 20th of last year 
The new method is based 
on the fact that parchment 
fluoresces under the influ 
ence of the ultra-violet 
rays, While the written 
characters remain almost 
entirely dark. Mr. Koge! 
states that this fluorescent 
photography gives on the 
average 5O per cent better 
results in the deciphering 
of old texts than eithe: 
ordinary photography or 
ultra-violet photography, 
both of which he had pre 
viously employed. The com 
munication was made be 
fore the session of the 








of Engineers Ferrand and 
Pradeau. <A series of rein 


Bushmen’s paintings in a cave near the source of the Moori River, Natal. 


“Phil.-hiat, Klasse” of the 
Academy. 
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Notes on the War 
A Fine Engine Room Performance.—The sinking of 
the German cruiser “ Niirnberg’’ by the British cruiser 
in the aetion off the Falkland Islands, was due, 





“Kent 
primarily, to the remarkable work done by the engine 
reo d stoke-hole staffs of the “Kent.” The trial speed 
of the “ Kent,’” which was an eleven-year-old ship, was 
9915 knots and it looked as though her attempt to over- 
take the 23! knot “ Niirnberg’’ would be fruitless. But 
in response to the captain’s appeal, the engineering force 
managed to push the speed up to 24 knots per hour, or 
one knot more than the ship had ever steamed since she 


first went into commission, and gradually she overhauled 


and got within range of the enemy. 

A Life-saving Waistcoat.— Men who were saved from 
the “‘Formidable’’ which, it will be remembered, was 
torpedoed in the English Channel, speak favorably of a 
life-saving garment, known as the Gieve Waistcoat, 
which can be worn underneath the coat and is inflated 
by means of a tube. Similar in purpose, but constructed 
on another principle, 
which is said to have been adopted by the British Ad- 
It is stuffed with Kapok, a substance five times 


Eighteen ounces of Kapok are 


is the Boddy life-saving waistcoat, 


miralty. 
as buoyant as cork. 
worked into each waistcoat. Jecause of the extreme 
fineness of the fibers the air is retained; moreover, there 
is a slight greasiness which prevents the material from 
absorbing water. Kapok is obtained from the pod of a 
tree grown in Java. 

According to the Paris corres- 
pondent of the Army and Navy Journal it is a mistake 
that the prestige of permanent fortifications has 


Value of Fortresses. 


to say 
been altogether lost as the result of the fall of Liege, 
Namur, Antwerp, Maubeuge and other fortified ¢amps. 
The Belgian and French fortresses were sadly out of date, 


both in armament and in defensive organization, and 


were crushed by heavy artillery to which they could 
make no reply. The other side of the question is shown 
by the effective resistance of 
Verdun, Toul, Epinal and Belfort. These fortifications 
are modern; and it is a fact that they have defied the 


P the entrenched camps of 


whole might of heavy German guns and the attacks of 
masses of German infantry. Modern guns have been 
added since the war, and some are being built which have 


a range of 18,000 to 20,000 yards. 


War and Financial Exhaustion.—Dr. Helfferich, a 
leading director of the Deutsche Bank, has made a com- 
total eapital wealth of Germany 
and her opponents in the war. He finds that Germany 
has a total wealth of from 14,200 million to 15,600 mil- 
lion pounds sterling, France 11,400 millions, and England 
11.300 to 12,700 millions, and with these he compares 


parison between the 


the United States, whose total capital wealth he esti- 
mates at 24,500 million pounds sterling. These quota- 
tions are made from a British quarterly, the Round 
Table. which states that in a war of the present magni- 


every country undoubtedly lives on its eapital to 


tude, 

a great extent. All expenditures are reduced to a mini- 
mum: the country’s fixed plant runs down, and generally 
speaking the wealth of the country diminishes. Never- 
theless a country ean live partly on its capital—just as 


a private person can—for a very long time. 


High Angle Fire on German Warships.—The usual 
range of elevation for the guns of the main battery of 
warships is from 5 degrees below the horizontal to 15 
degrees above: but the Germans have given to their 
guns big and little, the ability to elevate to 30 degrees 
above the horizontal, or even more than that. The 
object of this was to enable the guns to be elevated above 
the horizontal, even when the ship, due to penetration 
helow the water line, was listed several degrees toward 
the enemy,—a very wise provision. This arrangement 
has conferred the added advantage of greatly increasing 
the range, and the result was shown in the Falkland 
Islands fight when the 8.2-inch shells of the “‘Scharn- 
horst”’ reached and several times strugk the British battle 
cruisers at a range which was probably between 14,000 
and 16,000 yards. At that distaneée the falling angle of 
the German shells is stated to ha¥e been fully 45 degrees. 


The So-called Blockade by Submarines.—One hesi- 
tates to speak of the humorous side of such a ghastly 
tragedy as the present war in Europe; nevertheless the 
statement of the German government that it was about 
to establish a blockade of Great Britain by its submarine 
fleet must have provoked a smile among naval men and 
all those who are familiar with the limitations of the 
submarine and the small number in Germany's submarine 
fleet. If we take into account the known and the pos- 
sibly larger unknown losses among the German sub- 
marines, it seems probable that at the present time they 
do not possess more than thirty to forty of these vessels. 
If they had from three to four hundred of the very latest 
type, the threat might amount to something. That 
the German boats can now and then find themselves 
e course of an unarmed tramp and get near 
enough to sink it, is quite possible. But to announce 
that a blockade is to be established is to be guilty of a 
bluff of the first magnitude. 


athwart t] 
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Science 
The Anglo-Swedish Antarctic Expedition, which was 
to have sailed this year for five years of exploration from 
a base in Graham Land, has postponed its departure 
until 1916 on account of the war. 


Meteorological Observations in Germany.—A letter 
from the director of the Royal Prussian Meteorological 
Institute, quoted in the Monthly Weuther Review, states 
that regular meteorological observations are being 
maintained as usual throughout the German Empire, 
notwithstanding the war. Weather foreeasts are issued 
regularly, though the cessation of cable and telegraphic 
reports from a number of foreign stations, including 
those in Iceland, makes the forecaster’s task unusually 
difficult. . 


A New Building of the Mellon Institute Dedicated. 
The new building of the Mellon Institute of Industrial 
Research and School of Specific Industries, University 
of Pittsburgh, was dedicated on February 26th, the ad- 
dress being made by Dr. Rossiter Worthington Raymond, 
and a reception was given in the new building in the 
evening. The first Mellon lecture in the lecture hall of 
the new quarters was announced for the following day, 
to be delivered by Prof. John J. Abel, of Johns Hopkins 
University, under the auspices of the Society for Biologi- 
cal Research of the University of Pittsburgh, whose 
subject was “Experimental and Chemical Studies of the 
Blood and their Bearing on Medicine.” 

Tetanus in Vaccine Virus.—The Public Health Service 
has published as Bulletin No. 95 of the Hygienic Labora- 
tory the results of certain investigations by Surgeon Ed- 
ward Francis, which, according to the Surgeon General. 
‘will undoubtedly be of much value in overcoming the 
alarm in certain quarters as to the danger of contracting 
tetanus from vaccination.”” An attempt was made to 
produce tetanus in monkeys by virus artificially con- 
taminated with tetanus spores. The result was alto- 
gether negative, from which is inferred the difficulty, if 
not the impossibility, of producing tetanus in human 
beings by the same process. Two cases of tetanus, 
supposed to have resulted from vaccination, were in- 
vestigated, and in each instance it was found that the 
tetanus organism had undoubtedly been introduced 
subsequent to vaccination, probably owing to lack of 
eare of the wound. The service finds in these two 
fatalities confirmation of the belief that the use of a 
vaccination shield in the absence of certain, frequent 
and careful attention of the wound is to be condemned. 

Fish Culture on Farms.—The last annual report of the 
Commissioner of Fisheries calls attention to the de- 
sirability of developing widespread interest in pond ecul- 
ture, both in artificially constructed fish ponds andin the 
natural inland waters of small area in this country. 
Thousands of acres of land unsuitable for agriculture 
or other established industries might be made to yield 
fish, and this movement might help to bring down the 
cost of living. The Commissioner says: “It is very 
common to see ponds, swamps, and small sheets of water 
lying useless, and marshy meadows producing nothing 
except a small quantity of inferior grass. With a small 
amount of labor and capital such places might be trans- 
formed into ponds, which, aside from their value for 
fish culture, would be of material benefit to farmers as 
reservoirs for the storage of water for irrigation during 
periods of drought.” Young fish for stocking ponds 
and all necessary advice and instructions can be ob- 
tained free of cost by addressing the Commissioner of 
Fisheries in Washington. 

The House Centipede (Sculigera forceps), which has 
always been a too familiar inhabitant of human dwellings 
in the southern United States, has gradually spread 
northward, until now it is very common throughout 
New York and New England, and extends westward 
well beyond the Mississippi. The Department of 
Agriculture has just issued a brief bulletin in regard to 
this creature, which is not a true insect, bit one of 
the myriapods. It thrives in damp places,; being par- 
ticularly abundant in bathrooms, moist ¢losets, and 
cellars, multiplying excessively also in conservatories, 
especially about places where pots are stored, and near 
heating pipes. The centipede, like other members of 
the animal kingdom, including man, is neither wholly 
bad nor wholly good. It feeds on house flies, roaches, 
moths, and other forms of life commonly rated as pests, 
probably including bedbugs. Its method of . catching 
an insect seems to be to spring over it, inclosing and 
caging it with its many legs. The belief occasionally 
met with that the centipede feeds on household goods 
and woolens or other clothing is without foundation. 
On the other hand, the bite of this creature is undoubt- 
edly more or less poisonous, the effect depending upon 
the susceptibility of the patient. There are, however, 
very few cases on record of its having bitten any human 
being, and it is very questionable whether it would, 
unless provoked, attack any large animal. If pressed 
with the bare foot or hand, or if caught between sheets 
in beds, it will undoubtedly bite in self-defense, and 
severe swelling and pain may result. Prompt dressing 
with ammonia is the best treatment of such bites. 
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Astronomy 


A New Comet.—A telegram received at Harvard 
College Observatory from Mr. John E. Mellish, of 
Cottage Grove, Wisconsin, announces the discovery of a 
small bright comet by him in R. A. 17h. and Dee. + 3 


deg. The comet was moving slowly eastward 


Absolute Size of the Stars.—The latest attempt to 
determine the absolute diameter of a number of fixed 
stars is that of Signor Ferrara, of Teramo, Italy, who 
publishes his results in the Rivista di Astronomia 
Among the stars having a measurable parallax he esti- 
mates, from photometric measurements, that Canopus 
is the largest, with a diameter 51 times as great as that 
of the sun. Other large stars, and the ratios of their 
diameters to that of the sun, are: Castor, 18; Areturus, 
10.4; Pollux, 8.7; Capella, 8; Vega, 6.8. Such deter- 
minations are, of course, highly problematical. 

Maintenance of Solar Heat.—Discussing this well- 
worn subject in the Comples rendus, M. A. Véronnet at- 
tempts to calculate the time the sun’s activity could be 
maintained by (1) chemical action, (2) intra-atomie 
energy (radium), and (8) the work of graviiational con- 
traction. For the first he gets 2,000 years, for the second 
only 170 years, while for the third he finds that gravita- 
tional contraction, according to the well-known theory 
of Helmholtz, would account for several millions of years 
of solar heat, as demanded by the geological record. The 
fall of meteorites into the sun could account, at mest, 
for only the four hundredth part of the sun’s heat. 


Meteor Observations in America.The American 
Meteor Society has announced that it would be glad 
to secure any unpublished meteor records, of any year, 
and to undertake their discussion and reduction. Com- 
munications on the subject should be addressed to Prof. 
Charles P. Olivier, Leander McCormick Observatory, 
University of Virginia. This society, founded in 1911, 
has a membership of only twenty; a good index of the 
small amount of attention paid in this country to the 
observation of meteors, The members include both 
amateur and professional astronomers, who make their 
observations in aecordance with a uniform plan, and 
forward the results to the headquarters of the organiza- 
tion to be digested and published. 

Why Jupiter has Belts.—It has been suggested by 
Lau that the reason Jupiter has belts instead of zones 
of spots is to be found in its rapid rotation. The material 
forced upward from the lower strata of the planet, 
bringing with it a smaller linear velocity than that of th 
surface, streams eastward and assumes the appearances 
of elongated streaks. If the centers of eruption are 
sufficiently numerous, belts are formed; and it is suggested 
that, were the sun’s rotation much more rapid than it is 
the solar surface at spot maximum would also present 
dark streaks or belts. In accordance with this theory 
of belt formation it will be remembered that the great 
revival of Jupiter's north equatorial belt in 1912-1913 
began with the outbreak of a few isolated dark spots, 
which onickly spread out around the planet. 

Ca’ .a’s 72-inch Reflector.—-Work is progressing 
rapid.y on this instrument, which will be probably. for 
a short time only, the largest telescope in the worid 
(pending the completion of the 100-inch reflector for Mt. 
Wilson). The disk for the great mirror started from 
Antwerp about a week before the war broke out. After 
its arrival at New York the Pennsylvania Railroad was 
about a week in finding a suitable car to transport it to 
Pittsburgh, and then there was further delay before an 
iron wagon could be obtained to transport it to Dr. 
Brashear’s workshop, where it was finally placed on the 
grinding table. The hazardous work of boring and 
smoothing off the hole in the center of the mirror has 
been accomplished with entire success. It is expected 
that the mounting will be completed by October next 

Wave Lengths and Radial Velocities in the Orien 
Nebula.—The application of the interferometer to astro- 
nomical purposes, as deseribed by Messrs. Fabry and 
Buisson in the Astrophysical Journat for June, 1911, 
has since yielded interesting results which have from 
time to time formed the subject of notes in the Comptes 
rendus. The latest of these records measurements of 
radial velocities in the portion of the Orion nebula which 
contains the “trapezium.” From these it is found that 
the distance between the nebula and the earth is increas- 
While this is the 


average of measurements at different places in the nebula 


ing at the rate of 9.8 miles a second. 


the actual radial velocity varies from point to point; in 
other words, the nebula is not moving with the coherenc« 
of a solid body,“but is undergoing numerous local defor- 
mations, besides which, in the region examined, there is a 
movement of quasi-rotation around an axis running from 
southeast to northwest. Having determined the radial 
velocity by the use of a hydrogen line, measurements were 
made of the apparent wave-lengths of the nebulium lines, 
in the ultra-violet, and these were corrected for the radial 
velocity, as previously determined, in order to obtain 
the absolute wave-lengths of the nebulium lines, which 
were found to be 3,726.100 and 3,728.838 


not correspond with the lines of any known terrestrial 


on 
These do 


element. 
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The Great International Panama-Pacrfic Exposition 
How the United States of An Exposition Which Will Sym- 
America Will Commemorate bolize the Advance of Humanity 
§ ° ve - ° 
‘ a Great Engineering Achieve and Which Will Contribute to 
‘ ment That Promises to Fifect a Better Understanding of 
a Readjustment of the Lines of Peoples and the Widening of the 
: Commerce of the Entire World Influence of the United States 
he Fountain of the Earth. 

















{ “ ) ibtes the « thought of the 

A. wy the P » « i t least in the mind 
t bic ‘ j the ‘ king of the great 
Pacifle ist ‘ f " mint with the East, a 


neetion that would be 


i is time passed, and 
ait iretu it became evident 
that tf I’ i Cana vil destined to become at 

the world’s history not only 

















Facade of the Palace of Machinery. 


through the re-adiustment of the line of commerce 
Which it will compel, but fully as potently through the 
influence that result from the drawing together of 
yreat if fu ving improved facilities of communi- 
ut I 

Compe tive Te people ren re that the west coust 

| f t Pana 

, , , 


of North America has been practically isolated from 
the rest of the world, and although a region of vast 
resources and possibilities it has been so difficult of ac 
cess that it is practically undeveloped. The same is 
true, in varying degrees, of the coast of Siberia, West 
ern South America and Australia, not to speak of the 
numberless islands of the Pacific, for indeed the entire 
territory lying in and adjoining the vast Pacific Ocean 
has suffered more or less from this difficulty of access. 

The Suez Canal did much to improve this condition, 
but the penetration of the Panama Isthmus will un 
doubtedly have a more radical effect The Panama 
Canal opens up lines of communication untouched by 
Suez, and probably affecting much more extensive areas, 
that must have a momentous effect on the tide of trade 
and emigration within a few years, especially under 
the upheaving influences of the war in Europe. 

While the Canal brings these great territories into 
easy communication with the rest of the world its spe 
cial influence upon conditions in the United States 
is more direct, and the results are tremendous in their 
possibilities, for the Canal puts us into closer touch 
with territories including one fifth of the land surface 
of the world, and a third of its population, than London 
or Hamburg, and the possible influence and benefits aris 
ing from such a connection are too vast to be under 
stood or appreciated at the present time. 

Why the Exposition is a Fitting Way of Celebrating 
the Canal. 

It is such a momentous event, far overshadowing the 
engineering and administrative triumphs of the actual 
work of construction, notable as these are, that the 
Panama-Pacific Fair is intended to celebrate and an 
nounce to all people, and apparently its organizers and 
creators accomplished their purpose and realized their 
ideals in a way that will be a credit to their country. 

It 
the buildings into three principal groups, massing the 


planning the exposition it was decided to divide 


great exhibition palaces in the center, while the pavil 
ions of the nations, and State buildings, lie to the west 
and the amusement section, the “Zone,” is located near 
est to the heart of San Francisco. The base of the 
central group is a great quadrangle composed of eight 
immense exhibition palaces, similar in character and 


separated by three great courts running north and 


south between the three pairs. In the center is the vast 
Court of Honor, the Court of the Universe; on the west 
is the Court of the Four Seasons; on the east is the 
Court of Abundance. Huge colonnades screen the walls 
of the buildings, extending from the openings of the 
courts upon the harbor back to the courts themselves, 
and almost encircling them. The walls of these vast 


Red, blue, 


green, and golden brown in pastel shades line the re- 


corridors are red, their vaults Venetian blue. 
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Vestibule of the Palace of Machinery. 


cesses in the courts, silhouetting in color great groups 
of statuary placed within niches. Superb mural paint- 
ings by William DeL. Dodge, Frank Brangwyn, Milton 
H. Bancroft, Edward Simmons, and other famous art- 
ists will be placed upon the walls of the courts behind 
the colonnades or will ornament the vaults of great 
triumphal arches. 

The huge domes rising from the center of eight of 
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A corner in the Court of Abundance. 





Unique half dome in the Court of the Four Seasons, 
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Exquisite colonnade of the Palace of Fine Arts. 


the main exhibit palaces are their most conspicuous 
architectural feature. These domes rise 160 feet above 
the floors of the buildings, are 100 feet in diameter and 
are set upon great octagonal bases that rise at the 
intersections of transverse and longitudinal naves that 
run through the centers of the palaces. The lattices 
in the bases beneath the domes are of green with glints 
of gold showing between their intersections. 

To the south of this group of buildings is the beau 
tiful South Garden, flanked on one side by the wonder 
ful Palace of Horticulture, with its Saracenic architec- 
ture suggested by the Mosque of Sultan Ahmed I; and 
on the other by the magnificent Festival Hall. To the 
west of the main group is the Palace of Fine Arts, a 
creation that well merits its name. 

The Wonderful Tower of Jewels. 

The central architectural feature of the grounds is the 
Tower of Jewels, a Babylonian effect that rises 435 feet 
high by a series of seven decorative terraces, and is 
surmounted by a triumphal group of figures support- 
ing a globe, typifying the world. This is the work of 
Thomas Hastings of Carrere & Hastings, and suspend- 
of cut glass that 
scintillate in the sun, and at night glisten and radiate 


’ 


ed upon its walls are 125,000 “jewels’ 


multitudes of beams reflected from the many colored 
lights that are arranged to play upon the tower, as 
well as inost of the other principal buildings. Through 
the base of this tower entrance is given to the Court of 
the Universe by an archway 125 feet in height, and 
set within a vast colonnade in its base are the two 
great fountains, the Fountain of El Dorado and the 
Fountain of Youth. 

Contrary to general expectation, the architecture of 
the exposition buildings is not of the Mission style, 
but the prevailing character is rather the Italian 
Renaissance and Greco-Roman. There is, however, a 
flavor of Spanish architecture, but of the highly ornate 
High Renaissance Spanish style, and the Hispano-Moor- 
ish. Decorative detail has been used with a lavish 
hand, but also with taste and judgment, and days could 
be spent in studying and admiring these subordinate 
features alone Upon the architectural effects and de- 
tails the best thought of the country has been bestowed, 
and the results have surpassed anticipation. 

The general character of great fairs has tended to 
Settle into certain general lines, but in the case of the 
Panama-Pacific the richness and variety of the archi- 





tecture and the luxuriance of the decorative detail pre- 
clude all possibility of an impression of sameness, 
while a special feature of the decoration gives the ex- 
hibition as a whole a daring character of novelty and 
a beauty that is individual. 
Not a ‘‘ White City’’ but a City of Color and Beauty. 
This special feature, that gives a startling beauty 
and brilliancy to the entire scene, is the introduction of 
color, not for an occasional contrast, but everywhere, 
We know 
that the Greeks in their most beautiful creations did 


and making the whole scene poly-chromatic. 


not rely on form alone for their effects, but used colors 
liberally, not only in their architectural work, but in 
their sculpture, and this is the plan adopted at San 
Francisco. Early in the preparation of the plans the 
management called in Jules Guerin. He has wrought 
on this six hundred and thirty-five acre canvas a har 
monious picture, vivid in color and beauty. In contrast 
with other similar undertakings there are here none 
of the great familiar areas of white showing up on 
every side, for white has been entirely eliminated from 
the color scheme everywhere. In its place we have 
the marvelous blending of brilliant shades of red, orange, 
and blue with the green of the trees and shrubbery and 
the soft, warm buff of the walls of the buildings, for 
this shade has been adopted as the universal tint for 
































The Palace of Horticulture with its beautiful dome. 


all of the large blank surfaces. The many demes are 
gold and copper green, while the roofs show in seme 
places the old red Spanish tile, while others are cerulean 
blue. The capitals and friezes are picked out in gold, 
blue, and orange, while the colonnades show pleasing 
contrasts of warm buff against Pompeian red 
These colors are not applied as paints or stains, but 
as pigments mixed with the material of which the sur 
faces of the buildings are composed; and this is of the 
character of cement rather than of the once familiar 
“staff,” for which reason the colors are not as easily 
or as quickly affected by the weather. Furthermore 
the surfaces have a natural stipple character that soft 
ens the color effects and eliminates all disturbing re 
flections, Cunningly arranged in the decorations of 
capitals, and in the flutings of columns, are numerows 
electric lights, which, with the many searchlights dis 
tributed about the grounds, illuminate the buildings at 
night and startlingly bring out their beauties 
Sculpture is freely and effectively employed every: 
where, and this branch of the decorative work was tn 
charge of Karl Bitter and A, Sterling Calder, while the 
various notable works were created by many well 
known artists. Monumental fountains are located in 
the various courts, and many spectacular groups are 
found surmounting the arches. Mural paintings, skill 
fully rendered in harmony with the genera! color 
scheme, have been appropriately located and distributed. 
Considered as a whoie this fair is an object lesson 
of the greatest value to every architect, artist, or other 
student or lover of the beautiful in color and form, 
In its exhibits the great progress that has been made 
in every branch of art, science, manufacture, and indus 
try should insure an array of novelties to satisfy the 
most exacting; and the management gives assurances 
that this is the case. 
its effects, but apparently this will not be appreci 


Naturally the war has had 


able, especially in view of the fact that even 
since the war started several of the nations in 
volved have increased the appropriations mace for the 
purposes of their displays, and even desolated Belgium 
will be represented by notable collections. This same 
is the general situation in regard to Buropean countries 
generally ; but irrespective of these the contributions of 
cur South American neighbors and the displays from 
the Orient are probably sutticient to amply reward 
every visitor for his pilgrimage. 
































Arch of the Rising Sun with group 


“Nations of the Last.” 





Fountain of the Festival Hall and the 
tower of the Court of Palms. 


The Tower of Jewels covered with 
thousands of flashing crystals. 
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Doing Without EKurope—V 


Some Striking Instances of the Value of Research in Industry 
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Thi rlicle is ft e regarded as a direct con 
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} . AmMeRICAN. /ts object is to set forth 
j j ¥ ndustrial research not only in 


i} in trial problems created by the war 


in enriching the country m a new wan 











markets we have always been helpless when 


competition of the Germans 


Now, the Germans’ strongest asset is industrial re- 
rhe ‘ German manufacturer knows how 
cant it has been in the upbuilding of Germany's 
I prow Ile nows exactly where he is weak 
d proceeds t trengthen his business with the aid of 
the Mate Ir ngsamt of Gross-Lichterfelde, near 
Berlin, and of dozens of private institutions which are 
cattered throughout his native land Apart from any 
| iotic desire do without Europe, it will become 
tally nece iry to the American manufacturer to take 
more than a passing interest in industrial research if 
er the war, a flood of German goods will inundate this 
narket at prices eve ver than those with which 
American manufac ers had to contend before 
Onee the America begins to take a healthy interest 
im the cientific improvement of his manufacturing 
Processc W wi find him as restles in that re 
pect he | been in developing the mechanical effi 
ciency of his plant He will change his whole attitude 


toward manufacturing 


The Folly of Trade Secrets. 


In the fi ty he vill care ‘ about trade secrets 

t il he now doe I en! vy the industry dependent 
trade secret fast giving place to the industry that 
cientifiea condueted rhe dye house of a textile 

! 1 ¢ ¢ point There was a time’when the 
ister I bos dver” had a special knowledge which 

e guarded carefu Ile wa close personal terms 
intimacy with hi eral helpers, the most ambi 
of whom ultimate ime 1 turn became a “second 

nd was taught the rinciples of the trade—in 

t the ig t ‘ " how prepared for dye 
When Perkin d overed mauve, a new era dawned 

he ecrets of the dyers have given place to the great 
imount of practical technical data disseminated by the 


arge color manufacturers As a technically informed 
person, the dyer of to-day is intinitely the superior of 
the boss dyer of yesterday 
The introduction of the glucose industry into this 
country i ilso interesting because it shows how secrecy 
ive place t cience In a measure the industry was 
imported ( i Mi | i Wacner of the Corn 
‘roducts Company once pointed out: for glucose had 
heen made from potatoes in Germany many years be 
fore the establishment of the first factory in this coun 
try In those early days it was necessary not only to 


import the machinery, but skilled labor as well. Among 


t! men in charge of the 





e most important ere the i 

icuum pans. They were brought here at the expense 
f the manufacturer and engaged at extravagant sala 
ies They were quick to realize their advantage and 
oon became the bosses of the plant. They ruled abso 
tely Their work was surrounded with great mys 
ter but it had to give way to efficiency, and to-day 
the position of a pan man is no more important than 


that of any other workman; in fact, unskilled men are 
often selected for this work and soon become experts at 
their post 


Wealth trom Waste. 


in the reclamation of industrial wastes alone—the truest 


kind of conservation—an immense amount of profitable 


work remains to be accomplished. The glucose industry 


is an object lesson in that respect. One of the last by 


ducts to be recovered in that industry was the 


called “steep water”’—the water in which the corn is 
immersed and softened prior to grinding. In the words 
f Mr. T. B 


gredients of the gr: 


Wagner: “It contains the most valuable 
phos 


organic 


in, namely, the 


magnesium and potash salts, nitro 
Many efforts 
! le to recover these solids in dry form, but owing to 


phorus compounds, 


venous bodies and sugars have been 


the hygroscopic condition of the residue, such methods 


found to be impracticable At one Iowa factory 


were 
rinding about ten thousand bushels of corn per day, 
with the wash waters from 
creek, 


river of fair size 


the steep water was run 


starch and gluten into a which in turn dis 


charged into a This method of dis 
posing of the steep water soon became a menace to the 
plant, and court suits were started against the factory, 
since the fish were killed and the residents were dis 


The owner of the factory was compelled to 


run a pipe line to a farm located about three miles from 


the factory For that privilege, besides furnishing 


most excellent fertilizing material, he had to pay the 


farmer $3,000 annually. To-day this form of waste is 


recovered by collecting it, concentrating in vacuo and 


adding it to the gluten seed in the form of a syrup, with 
dried, the seed acting 


which it is subsequently as an 


absorbent. Instead of investing in pipe lines and paying 


for dumping rights, the waste of a 10,000-bushel plant 
was thereby converted into a revenue of almost $100,000 
industry as a whole, this form 


a year Applied to the 


of waste furnishes to-day an annual gross income of 
approximately one and one half million dollars 
The utilization of waste lyes of industrial plants has 


always been a difficult problem. The question is press 


ing for cellulose plants working according to the sul 
phite process The waste liquors of these plants con 


tain, in addition to sulphurous acid, about 10 per cent 
of wood 


owed to run off 


suspension, which has been simply 


pulp it 


with the waste water Because of 


ly detrimental 


the sulphurous acid, the lve is biological 





to water courses, and has ven rise to damage suits as 


In addition, the air in the vicinity 


well as complaints 


is badly contaminated 


In Sweden the waste liquor are used in the produce 
tion of aleohol In Germany this was not economical 
and accordingly a process was oped in a Rhine, 





plant for obtaining a useful solid produet—a_ trans 


parent, resin-like substance, which can be utilized as a 


binder in coal or metal briquetting, for which purpose 


it is said to have an advantage over coal tar piteh At 


a plant in Bruckhausen, 18,000 tons of blast furnace 
dust are daily transformed into briquettes with this 
cellulose piteh 


How Old Problems May Be Profitably Solved. 


As far back as 1S72 chemists had hinted that per 


were industrial for what thev called 


uses 


condensation products which were modified 


phenolie 


forms of carbolic acid But resin-like substances were 


formed in obtaining these phenolic condensation prod 


ucts, and no one knew what to do with them Dr. I 


Il. Baekeland, a we nown industrial chemist, set to 


work and discovered how thev could be controlled 


From earbolie acid and formaldehyde. two ill-smelling 


substances, he produces an absolutely new compound 


t solid, hard, infusible, insoluble compound which 
might easily be mistaken for amber or fine Chinese 
lacquer. Cigar holders, battleship switechboards, jev 
elry, acid-pump valves, brass bedstead lacquers, phone 
graph records, billiard balls, automobile magnetos 


unbreakable dolls, newspaper stereotyping matrices, and 


machinery is made with his trans 


acid Ile has 


much electrica 


formed carbolie America a new 


civen 
indu 


An equally notable solution of a technical problem 


which had long baffled other investigators is the Frasch 


precess for refining the crude, sulphur-bearing Canadian 


and Ohio oils The essence of the invention e@onsists in 


distilling the different products of the fractional distil 


lation of the crude oil with metallic oxides 


especial 
vhich the completely 


distill 


oxide of copper, by sulphur is 


removed while the oils over as odorless and 


sweet as from the best Pennsylvania oil The copper 
The in 


vention had immense pecuniary value It sent the pro 


sulphide is roasted to regenerate the copper 


duction of the Ohio fields to 90,000 barrels a day, and 


the price of crude Ohio oil from 14 cents a barrel to $1 


The Money that Research Can Make. 

The effects that may be produced by even slight im 
provements almost surpass belief. Gayley'’s invention 
of the dry air blast in the manufacture of iron involves 
a saving to the American people of $15,000,000 to $29 
furnace consumes about 
Each 


moisture per cubic foot represents one gallon of water 


000,000) annually A modern 


10,000 ecubie feet of air per minute. grain of 


per hour for each 1,000 cubie feet entering per minute 
In the Pittsburgh district the moisture varies from 1.5 


grains in February to 5.94 grains in June, and the 


water per hour entering a furnace varies, aceording]) 


from 73 to 237 gallons. In a month a furnace using 
natural air received 164,500 gallons of water, whereas 
blast it 25,524 gallons. \ 


conservative statement, according to Prof. Chandler, is 






with the dry received only 
that the invention results in a 10 per cent increase in 
output and a 10 per cent saving in fuel. It has been 
estimated by a well-known research electric engineer 
that the 


steels, brought about within the last few years by mod 


metallurgical improvements in = transformer 
ern metallurgical research, represent a saving in money 


would amount, if capitalized at 6 per cent, 
to approximately $15,000,000, is the experience of one 


great manufacturing corporation alone. 


which 
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The Government Ship Purchase Bill—II 


Phe Fallacies of the Administration’s Policy 


] )' RING all the leneth wind momentous period dur 
noe whieh | ive heen privileged to be a member of 





the senate | eannot ail at propo ed legislation 
whi having regard to its great importance und far 
reaching conseque ( i © hastily conceived and ill 
begotten as the Ship Purchase Bill of the present Admin 
istratior The very first reading of the bill brings up a 
dozen question to x one of whieh is atisfactory 

Fis of all is t 1m | be permanent or ts it to be 
tempora if it e temporary one set of reason 
7 ld pp | per nent another line of 
poli } | " yte 1 find that the tatement 
of tl ’ or phase of the ubject are 
a wrianes TY I icire it Bostor the chair 
man of the H e ther Mr \lexander, said 

‘The Goverm nership ken Of as an em 
erget ea | 1 not. be so ealled Kuropean 
govel nent ave r 1) 1 id he foundation of 
their mer t I ( ( ernment protection 
Yet on the pre ‘ da Senator Fleteher bringing for 
ward this bi n the United States Senate said With 
out going further ) is bill, I re the 
Senate f ! I hat i not 
a permane ) kit the Government 
that ‘ wain, t Presider 
in | ’ , D " It I i question 
of the Go r polZit ! d | hould 
take 2etion ( il transpo ito 
reasona e Ta ¢ ro ‘ ere 
the carriage ot a ! ible, a en, when the 
carriage ha f | t » attrac 
and eng ep é i rac sbundance 
the Gove ent « to hd Now here we 
have vo distit mtradictor tatement Which 
are r take i i 

| 4} tan” Pas ; erprise for profit or not for profit? 
Is it supposed that running 1 loss for a period, in 
some 1 erjiou uuld become profit 
ible a l y ( I na ne 
Go ind if ) rm 1 
over to private | evider ha 
supposl Y ) indation n reas The 
a 1 1oO « cle ra itl hip- 
ping trade, the h merchant marine a 
we.now have | wnement of the day of its 
revival ‘urtherr he measur is first 
brought for ! i i nder consid- 
eration trad » und Central 
America: ne i ‘ ‘ | I rKet to 
use the expré ym I ler re the objects In 
VIEW Now I i I ! 1 CA 
of the ba ( 1! eight 
to Europe 

No ‘ = ' regard to tl South 
American trade We 1 en boat eave ever 
month on the a i Yor rr Rio de Janeiro 
on the east coa of Sou \merlea Before and ince 
the war the have been running with a surplus of cargo 
space ome ‘ 1 ol half-filled 0) ne vest 
eoast of South Ame 1 om hstanding th mulu 
afforded | the y " ) he Panama Canal, the Per 
lal und Chilean N (‘ompante vhich jointl 
ran boat ven drawn the veekl ervice 
and made it fort: 

Il an rrv to sav tl © are a great many people 
in the United State« ) oT POT to realize that we 
are in the midst of the ost titanie confliet between 
nation it. the rld has ever seer We should have 
a deep} ution tit meat Certainly we should 
not at. tl time oO ‘ for the enlargement of 
trade i disposition | 1¢ | mpathize—to erase 
from our minds a rea ition of what this war means and 
of the duty of the American peopk I want the American 
people to realize this facet ) r ; war, and this war 
has deranged the routes of trad 't has destroved many 
of the agents of transportatior It has diminished 
shipping facilitic It ha ntroduced demoralization 
partial destruction, in ali t every branch of commercial 
and industrial aetivit We must not ignore that fact 
Certain] ve must no reat this question as if it was one 
to be settled as if we ere 1 , t peace. 

Will the conditions « Kuropean trade be relieved by 
increased shipping Do t le deal with generalities 
Let us get dowr to the f W hat is it that has caused 
this decrease in the supply of hipping and an increase 
in frei rates? In the first place German and Austrian 
shippir ca ing probabl about 14 per cent of the 
foreis de, is withdrawn from the seas But let u 


consid 


hat for a moment. If German and Austrian 


By Senator Theodore E. Burton 


hipping 


withdrawn, so also are Germany and Austria 
hut off from the trade of the world. The Baltie Sea 
and the Black Sea are both practically elosed to trade 
and roughly approximating an estimate we may say that 


the trade of the world has decreased because of the war 


in just about a like proportion to the decrease of available 


shipping. 


Another factor of great. importance is the liability of 


boats to search and seizure Still more important is 
the cost of war risk insuranee Another factor is the 
dangerous channels through which shipping may go, 
confronted as it is by the fearful menace of the high eX- 
plosive mine; and yet another factor is the requisition 
especially by Great Britain, of a good share of its shipping 
to be used for military purposes. Finally and most 
decisive of all elements in the situation is the delay in 
foreign ports due to congestion 
Regarding this last condition, a man said a few da 

ago—and I am ‘not sure but that he was pretty nearly 
right—the provision of mors hips would add to the 


congestion, for they are all at present in each others’ way 


n foreign ports By way of illustration I mention the 


case of an American boat chartered to carry horses to a 
port in France, which had an additional cargo capacity 
of 8,000 tons dead weight. | pon the owner’s learning 
that in the port to which they were going there had been 
a delay of 60 days in loading and unloading, he di 


patched the ship without filling a foot of the space, rather 


than take the risk of delay and detention A few davs 
ago 30 ships were waiting in vain at Genoa to be un- 
loaded The re 1s imilar eongestion at Live rpool and 


London It is evident that should the Government 
purchase $40,000,000 worth of shipping to be used in the 
trans-Atlantic trade (and this as I have shown is the 
latest proposition of the Administration these vessels 
must be subjected to all the disabilities incident to the 
present disturbed condition occasioned by the war, to 
which I have referred above. 

But where is the Government going to obtain its 
ships? \ leading shipping authority who has been 
quoted by the Secretary of the Treasury says that there 
are not more than ten ships available under neutral 
flags that would be suitable for the purpose, and he there- 
fore advises the building of new ships. Very good; but 
ve are told that it is a present emerge ney’ that Is Upon 
is Nevertheles ve ill hope that this war will close 
Most of our ship 


In less time than ships could be built. 
vards are busy already and it would be 10 to 16 month 
before a boat of any considerable size, suitable for tran 
Atlantic trade, could be built in one of our shipyards 
In the meantime we have those ten ships. What is the 


What better would 


the Government do with those ten ships than the private 


Government going to do with them? 


owners are now doing? Is the Government, which we 


must coneede l sometimes very unwieldy, going to 


manage the shipping busine better than the private 
owners ? 

Although Government ownership has not the terror 
for me that it has for many, it must be borne in mind 
that in the propo ed bill it is partial CGiovernment owner- 
=} Ip which is advan ated, although there ] nothing 
surely more disastrous than to have part Government 
and part private ownership. This is not a fair test of 
Government ownership and operation. Furthermore 
the ships purchased with $40,000,000 would be a mers 
bagatelle in the shipping of the world. Even if it were 
half the world’s shipping, the country would be in about 
the same condition as the citizens are when there are 


We have al 


the statement, “You have one telephone line hers If 


two telephone lines in their city heard 
you put in another you will have the benefit of competi- 
tion.” We are all familiar witl 
parate conduits in each street, 


the results; separate 
wiring in each building; 
two telephones in each office; inconvenience all along the 
line, and finally either insufficient service, or the public 
has to pay the interest on both systems, 

Supposing that this Government-private corporation 
scheme possesses itself of one fourteenth or one twentieth 
of the shipping of the world. What is to be its poliey 
If Galves- 


ton is chosen, will not Mobile and New Orleans complain? 


of operation?» Will special ports be selected? 


If a special product such as wheat or cotton is chosen as 


freight, every other class of producer will complain that 
the Government is giving a special advantage to this line 


f business Suppose the Government carries at lower 


freight rates than private owners. What would be th: 


result then! Simply that one twentieth of the traffic of 


this eountry—certainly not more than one tent! 
be carried at a lower rate What is the result Dor 
the great body of the American people get the benefit 


of it? No. It is the few who are benefited by those 


rate It is impossible for the Government or for anyone 
to go into this shipping business partially and make a 

eee of it If the country is to go into Governme nt 
ownership it is necessary that the United States shall 


control the whole business. There is no middle ground 

I fear that there is no general recognition in Congress 
or outside of it of the fact that the shipping business is 
one of the most complicated and diffieult of ali industrial 
activitic ind that it calls for long experience and a 
thorough acquaintance with the conditions on the part 
of those who wish to enter the field with ans hape of 
successful competition I reeognize the di position on 
the part of many of the American people to disparage 
expert knowledge It is thought that inexperienced 
men may gather round the table and smoke cigars and 
make plans and devise organizations for the trade or 


industry 


just as well as those who have given their live 

tol 
Now the hipping trade ha been developing for 
centurie It has adopted new routes of trade, new 
method There are certain necessities in regard to 
it There must be terminals for the loadine and dis- 
charge of freight It is not sufficient te have ships; 
there must be wharves and pier Is the Government 
going to secure these also? There must he affiliation 
with shipper is the Government going to seeure such 


ina month or two months? There must be a familiarit 


with the routes of commeres \ most careful caleula 
tion must be made so that the ship will not only hay 
outgoing but a return eargo: that she shall have some- 


thing to do the vear around 

Then there is that serious question of the purchase of 
the hips of belligerent nation The doetrine vf the 
continent of Kurope is that the transfer of a belligerent 
hip to neutral flag in time of war is void, and that if 
he sails with the neutral flag, she can be seized, taken 
into the prize courts and condemned. This continental 
doctrine was agreed upon b all the commercial! nations 
practically, in convention in London in 1909. With all 
these belligerents united in the idea that ships cannot be 

insferred under these cirecumstane l want to state 
that we cannot afford to take the chance, particularily if 


borne in mind that no nation has insisted upon the 


rights of belligerents more earnest] than we did in the 
e1lVvil Var And just here it cannot be too trongi 
emphasized tha this 1 nol a private enterpriss In 


tead of buying the boats directly the Government ie t 


organize a corporation rr | per cent ol the tock of which 
is to be paid directly from the Treasury, and if the re- 
maining 49 per cer not taken by private subseription 
then the Government take that also The Secretar 


of the Treasur and the Secretary of Commerce exercise 


certain upervision over this corporation with threes 
others who constitute a shipping board We have heer 
informed that the President i to have eontrol of this 
enterprise But what | ask is, How is that poli eon 
istent with private busine of a privat« ~Orporalion 
The fact of the matter is that thi corporatior i re 
mask It is a Federal ¢ nterprise Now a « en Can 
ship munitions of war to a belligerent and the Govern 
ment is not compelled to interver If the 
boat is caught, he lose that whiel eontraband in hi 
eargo; but the mome he Government of the United 
State dow a thing of that kind, it is an act of he { 
leading to the most seriou compleation You innot 
get out of that situation by passing a bill of this kind 
and going through the fiction of organizing a rporation 
of the District of Columbia 

It is simply preposterous to believe that a Government 
Board entering into this busine vithout affiliation wit! 
the hipper vithout wharve ind doc) can ut 
those hoat imal Carry an more reighnt on them thar the 
private citizen who has made it a busine all } ‘ 


The scheme is foredoomed to failure by the very economt 


necessities of the na i it hould be ones ‘ ifloat 





and include the purchase of belligerent ships, the United 


States will be very fortunate indeed, if in addition to a 
pitiable financial failure, it does not find itself wi " 
serious international quarrel upon its hand | should 
tremble with apprehension if this corporation should 
be organized | the boats owned by it nier the 
direction of the Government, or as Seeretary MeA ‘ 
ha ud nder the general direction of the Preadent 

the United States, should go out to sea and he seized 
} Kngland or Germany on the ground that the igo 


was contraband or that the ship had been transferred 
uur flag by a belligerent in time of war i for one 
ertainly do not want such a bone of contention uch a 
irce of friction and quarrel brought into our interna 
tional relations at this time, when everything is so tense 


(Concluded on page 204.) 
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ifs coming, and there wal dime | 
provisions to meet its ong ually 
sure. To-day war falldike a 
heaven and the jirst Wie is 
blow. | 
For a nation which, 4 our 
prepared, a modern w 


[The 
prepared to 


invasion, the necessity for being 


repel it, the 


peril of 


meet and certainty of 


overwhelming national disaster and disgrace if 


we stay as we are, are immeasurably greater to- 


than 








Washington, Adams, and Jefferson 


lnited 


day when 


urged upon the Ntates the necessity for 
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maintaining armed forces for the protection of the ie won 

















Copysight By Taternavena! News Gore country. In those days war gave ample notice of is begun. Every solendwcarni 
In the advanced trenches at Vera Cruz. j 
——| —— 
\ i the eml of the Civil War we had, North and armies. The reason for failure and zeneral defeat on 300,000 more in a week, and she has accomplished this | phy: 
A Soutl thout three million effectives who had land was because we trusted to untrained, raw levies, through the operation of a system which has cost her vidu 
seen actual military service In other words, we men utterly unprepared to meet well-trained troops, only a little over $6,500,000 a year. The effect of this and 
had a splendid unorganized reserve, out of whicn The nation was responsible, and showed that it had training has been generally beneficial both upon the rate 
first-class armies could have been made on short notice: learned little from the experience of the past and that 
we had a very strong navy, and immense reserves of it was fairly entitled to the criticism of Light Horse " 
guns and other munitions of war. All these men have Harry Lee, who said in effect, “That nation is a mur- 
gone The guns are obsolete, and we are now, with derer of its people who sends them unprepared and un- 
greatly inereased responsibilities, absolutely without trained to meet in war men mechanized and disciplined 
reserves, and with a regular army and militia which by training.” 


handful of 
False Estimates of Our Military Prowess. 

We have had 
pared for which we 


the 


are, in effect, only a men. 


never war with a first-class power pre- 


wal have fought unaided. During 


Revolution, the English opinion concerning us was 


We Were Unprepared and Untrained in 1812, and, 
Relatively, We Are Even Worse Prepared To-day. 
The people of 1812 were unprepared and untrained. 

To-day absolutely 


ignorant of the use of arms; the population has a large 


we are not only unprepared, but are 


divided, and at a critical stage of the war we had the percentage of newcomers, who are not deeply interested 
invaluable assistance of France. In the War of 1812 in our institutions; the possibility of war is many times 
England was engaged in the death grapple’ with greater than hitherto; and the nations whom we have to 
Napolec uu! the largest number of British regular fear are always ready We are, relatively speaking, 


troops in this country at any one time was about 16,800 less ready than ever before 

In fact, from the military standpoint, we were a side The days of small standing armies, of slow prepara 
issu England's energy and effort were concentrated tion, and of still slower transportation have passed. 
against Napoleon. While we had individual, brilliant, The possible enemies of to-day are fully prepared. They 
ingle-ship actions at sea, at the end of the war such control almost unlimited transport, and once in posses- 


had wish, 


our coastwise commerce practically 


blockade, 


destroyed, and our 


sion of sea control can land when and where they 
that no 
will be 


ships of war as we afloat were under 


certain well-organized or thoroughly equipped 


commerce on the high seas suspended. We were almost force ready to oppose them. The weakness of 


universally unsuccessful on land up to the Battle of our military establishment, our total lack of reserves, or 
New Orleans, where for the first time the British met trained men, or of adequate reserves of material, are 
a foe skilled in the use of the rifle and men many of known to the last detail by all our possible antagonists, 


whom had been under tire some of whom have more thoroughly trained reservists 


























Moral of the Loss of the Capitol in 1812. in this country than we have immediately available 
We put into this war 527,000 different men; we aban- mobile army and efficient militia combined. This is 
doned our capitol to a force little more than one half true of both seaboards and for the country as a whole. 
that of the defenders, with a loss of eight killed and What Australia and Switzerland Have Accomplished. 
eleven wounded, and this at a time when nearly every The solution of our difficulties will be found in the 
American was familiar with arms and knew how to establishment throughout the country of a .system of 
take care of himself in camp and field. It should also military instructions on the general lines of that which 
be noted that the force defending the capitol was made is in force in Switzerland or Australia. Switzerland, 
up largely of troops drawn from sections which had with a small population, is able to put 220,000 men in Copyright by Underwood & Underwood 
furnished some of the best troops of the cortinental the field in two days and to follow it with nearly A rush forwarijman a 
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t its gf wally accumulating pres- 
W falldike a thunde rbolt' from 


first lie is often the decisive can be raised between sun and sun is his country’s 


worst enemy. The words of 


hich, li» our own, is totally un- 
rn watis won almost before tt pared for war is one of the 


solemipicarning utiercd in the of preserving peace ge 


final chapter of this 
series, is based upon absolute facts, and he who 
tells this country that an effective army of defense 


true to-day as when they were spoken: “To be pre- 
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this =| physical well-being and economic efficiency of the indi- 
her | yiduais affected, and has increased their respect for law 
this and order, as shown by the comparatively low criminal 


the rate and the orderly character of the people. 

















































ward Puan a trench. 


The Reservist Would Patriotically Answer the Call to 
Arms. 

There has been a great deal of opposition to a reserve 
in this country on the ground that we shall be unable 
to keep track of the men. People seem to think that 
the American reservist is going to be a type of shirk, 
who will be skulking and hiding when needed for mili- 
tary service. Of course, if this is true, the country will 
be largely defenseless in time of war; but it is not true. 
We shall have no more difficulty than other nations 
have. Their reservists have gone back to the great 
war by tens of thousands, and done so voluntarily, as 
they were quite outside the reach of their country’s 
authority. 

A system of general instructions in the schools, such 
as is in force in Australia and Switzerland, will result 
in an increased sense of responsibility on the part of 
the individual toward the State and the gradual doing 
away with the idea that, while we all pay the routine 
taxes of every-day life, we are not under any obligation 
to pay the tax on which all others depend, namely, the 
tax represented by service in war. All history indicates 
clearly that when the citizens of a nation fail to recog- 
nize and pay this tax, the life of the nation is run. 
The Immediate Military Requirements for the De- 

fense of the Country. 

To sum up briefly what we need: First, are the new 
organizations for the regular army as shown in the 
table of organization of the land forces prepared by 
the general staff; the necessary field artillery guns and 
ammunition and other reserve equipment. Second, an 
adequate reserve behind the regular army. Third, the 
artillery and cavalry organizations, field artillery guns, 
ammunition and reserve supplies for the militia and 
the reserve of men in a word a properly balanced 
militia, with its reserve of men and material. Fourth, 
a great number of men trained to be oflicers of volun- 
teers. Fifth, a gradual building up of trained enlisted 
personnel for volunteer organizations, at least sutticient 
to supply the coast guard troops above referred to and 
the additional troops needed to bring the combined reg- 


Entrenched troops repelling an attack. 


ular army and militia when at war strength up to a 
force of at least 500,000. 
Modern Wars Are Brief, and We Cannot Prepare for 
War When War Is On. 
Unless we take to heart the lesson so clearly indicated 
by the experience of others and prepare in time of peace 


all this will have to be done, when war comes, in the 


hurry and confusion of war, and it will be accomplished 
at a frightful cost of life and treasure and with great 
attendant humiliation; for this country is not prepared 
and cannot defend itself successfully against any well 
organized force of reasonable strength, landing on its 
shores, without such loss and delay as would be gravely 
disastrous. Such a force will take and hold until we 
can organize and build up a sufficient military estab 
lishment to drive it out of any area it chooses to oc 
cupy. Idle talk and boasting will have no effect upon 
its operations. 

We should strive to establish throughout the Republic 
a universal system of military instructions through the 
public schools on the general lines now in force in Aus 
tralia or Switzerland. Such a system will be in every 
way beneficial. It will make the American youth a 
better citizen physically, morally, and from a patriotic 
standpoint. It will also greatly increase his economic 
efficiency through the habits of regularity and prompt- 
ness, which characterize military training. He will 
learn to respect the laws, the constituted authorities 
and the flag of his country. The system of reserves can 
be maintained very economically and, once established, 
both militia and regular army can be kept, in time of 
peace, at the lowest strength consistent with the needs 
of the hour, because they can be promptly filled up. We 
can maintain ten reservists for the regular establish- 
ment for the cost of one man on the active list. This 
proportion may not hoid good for the militia, but still 
the militia reservist will be much cheaper to the State 
than the man who is on the active list of the militia 

The Utterly Vicious Bounty System. 
We must never again depend upon the bounty system 


(Concluded on page 204.) 
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An Electric Shriek to Warn Mariners the form of a cylinder with holes corresponding to the commodations of a hotel considered necessary This 
foregoing It works to and fro. and serves as a shutte! uniquely equipped automobile consists of a standard 
By Our Paris Correspondent { to ff the air or allow it to pass. Moving the chassis fitted with a special body designed under the 
NEW be of great set hutte o that es corre d itl e outside personal supervision of the owner, Hl. M. Butts. There 
A ‘ if » is the hols t hie p ext ‘ it when the solid parts come is not an inch of space wasted, vet with the baggage, 
I ! electric motor opposite, the hole ire « ed off At the top is a mag camping supplies and passengers, the machine is not 
pe of Morse er d ce fot he hutter so as to operate it crowded 
| i \i coupled momentarily On the top the extra tires are carried in heavy cases 
d be drawn forward by fric There is a compartment behind the back seats in which 
troke, then releasing it would clothing is hung, as in a closet, and suit cases are 
ke it « ! ick the shutter to the off posi stored rhe bedding is carried in neat rells inside the 
M J ‘ x is done by the use of a rod with a top. The seats make down like a Pullraan berth, and 
vhich serves as a “clutch” in order t there are compartments just above the rear seat where 
utter to the rotating cylinder when the rod suns, fishing tackle, and other equipment are stored, 
{ d,so that the washer touches the inside of the ith pillows and cushions packed in on top. Under the 
x seats four steel rods and two wide strips 
. of canvas are carried. These rods fit into 
concealed sockets on the side of the car 
tle 7a 4 Gee F meer and two sleeping hammocks are swung on 
fc . om | > outriggers. The side curtains are of extra 
} ET ssauer engt ind these buckie down over the 
kK | \ } vu ray l iding a good sheltet 
Nt EUSERE Several ither heavy, are 
t ed on t z} inning board, 
which are convertible into a table on the 
BLOW: real he cul into a bed. as the occa 
ERs 
t requires Phere is also a frame 
f ! ch is anchored into the ground with 
! 7B ad ( il and on this it is but a matter 
AIR of a f minut nake a comfortable 
INTAKE! dk 
SHAFT With t t 1 ed r hammocks 
the d bed on the 1 ing board, and 
CROSS SECTION OF SIREN a ae ee a ee 
It seve el s rovided with comfort 
ible slee vy quart It requires but a 
1 | I f minute to transpose the ear of 
the roa¢ i complete camp for the 
ds] ONE OF ight 
| THE BLOWERS The car is electric-lighted throughout 
At \ " In every place conceivable there are small 
f compartments for varlous hecessary arti 
d cles ind e curtains beside being util 
t ert ted ind ized for « ering the |! mock it night, 
rT ! offer protection from vindy, or 
t! t extreme hot weather while traveling 
lesi l 
I ' I ' ! lf hl ‘ ¥ 
eed id _ rhe Current Supplement 
a N the current ScreENTIFIC AMERICAN SuP- 
i eee r, No O45, for February 27th, 
' 1M dl 1915, an article on Roman Technies and 
Industry in Early Germany describes a 
Ee Electric siren for marine use. condition of affairs similar to those 
‘ i f admitting all claimed to exist at the present time be 
Phi f e ck ( ta n elec tter and the flat top of the evlinder at the same time tween Germany and her neighbors, and uggests the 
! ! d f tl mot I} l orked by the magnet, so that the usual op vin of many of Germany's industric Biochemical 
! 1 ca the ‘ | in produce Morse signals from the siren Svstems and Their Functions in the Development of 
‘ t evilind f the col est were made with the apparatus before a Organism deals with important questions of internal 
el d ! ire a rotated ecl commission from the French navy, and it was functions influencing natural selection \ Physiologica! 
found that even under unfavorable conditions of wind and Puzzle discusses curious cases of hypnosis and cata 
\ ‘ le t posi of the siren. the signals could be taken down lepsy in insects, animals, ete., and is of intense interest 
dd t f e sire ind. a where ithin a radius of 1144 miles using low, mid to all engaged in biological study The Spinning of a 
! mw that ! ‘ nd high notes After using it on land, further Web describes, step by step, the actual construction of a 
v i ' t t e made at se with equally good results spider web, showing the wonderful engineering instincts 
t ! nad drive of the insect A beautiful series of illustrations ac 
t ! | the u . . . : company the articl Standardizing the Art of Voice 
lve of the fa t Equipping the Automobile for Travel seach tion deals with the fundamental principles, and 
! ‘ cle ed t By Charles Alma Byers the recommendations of the recent New York State 
t f rT iting | ver 4 pe Rk have been many suggestions made for equip Vocal Congress The Chemistry of the Incandescent 
} dl uber ing the automobile for extensive travel, but prob Gias Mantle tells of the principles and the processes in 
! de e of the neatest, most complete and most the making of this familiar light The Artificial Pro 
f dtl he ete irrangements ever devised for such purpose is duction of Pearls tells how the Orientals induce the 
! ‘ pace ( Y in the accompanying photographs This is truly oyster to work according to their wishes Color Pho 
‘ eed of the air i rat i touring car de lure And more than that, it has been tography reviews the history of this branch of photo 
ir « rs the second if to a therough test, having recently completed a trip graphic art, and describes modern methods. The article 
! t ‘ entering the of approximately 1,600 miles, extending from Denver to on treating gas from furnaces is concluded, and there 
e due ese combined Los Angeles. It made this trip over what is known as is a good practical description of how to make a com 
al I OH re ution Santa Fe-Grand Canyon-Needles route, carrying a plete Oxy-Acetylene Welding Outfit There is a pace 
I ‘ » In e to form the M t il of seven Sengers Fifteen days were required of notices of new and valuable books recently pub 
hen needed Det ‘ f ie¢ trip, stops having been made at various points lished, together with a number of short, but interesting 
lt i iti ‘ ! " x the scenic route, and at no time were the ac- notes. 











thinet containing clothes and suit cases. 




















Appearance of the car when ready for the road. 


One of the side hammocks in use. 
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ringing in the victim, the team equipped with oxygen helmets Giving artificial respiration for two minutes was one of the requirements, 


Mine rescue contests at the University of Washington. 











Mine Rescue Contests these stay in front of the class all of the time, and thus has weak places which are almost sure to break 
| N the State of Washington a team of miners equipped eredit is given the source as each is taken down and afterward, to the great detriment of the work Che 
with oxygen helmets represents the town in the State used, sume holds good in winding it off from one spool to 
wide contests that have of late years become an annual Lantern slides have been made of Nos. 3 and 4, another by the amateur. A good method of handling is 
fais The last First Aid and Mine Rescue Contest and these two form the basis of a 45-minute lecture to to use a common spool and screw it down to the table 
Wi tuged on the of the University of Wash each of four classes cach semester—a summary of pre then by loosening or tightening the screw it can be 
ston, Seattle, and prizes were given to the winning vious discussion—a final preparation for the visit to wound or unwound, for instance in cleaning the sur 
team the gas plant. face, which should be done by chamois skin wet with 
A large dummy mine shaft was built before the con alcohol to remove grease, then flaming the wire in a 
ention and the irious teams brought their own equip " . . . Bunsen burner. This is a useful precaution to be sure 
ment for the contest Six events were held on each of Constructing Selenium Cells that all impurities are removed. Subsequent handling 
two day In the team events, each town or mine was VW IX have already given a few practical hints about of the wire should be done by paper to avoid touchin: 
represented b TT i cuptain, four men to do the preparing a base for selenium cells from slate or with the fingers. 
tual work, ane man to represent the victim, who other material, and would now say a word about how The wire is fastened to the base by wrapping it 
was obliged t ubmit to bandaging and artificial res to wind the base with platinum wire. Constructors around a few times through one of the two small holes 
piration fe two ite Arms, leg back, and face who make a business of producing selenium cells will that are drilled in each end of the slate base, then with 
were bound 1 fier the “rescue” while the pulmotor het employ any other metal than platinum, as other about a yard of wire off the spool, the cell is turned 
was being a i the team that fullilled the re metals are said to be affected by the contact with selen about in the hands so as to do the wrapping in the 
quirement thy hortest time won the event. ium. This will, of course, alter the electric resistance grooves, always keeping the wire taut as one approaches 
An exhibition was given to show how a rescue team and make the cell variable with time and generally bad, the spool; then by unscrewing, another yard of wire 
would ‘ circumstances A man was while with platinum no such effect is seen, as is besides ean be released. When the cell is full, the end of the 
id inte t dummy ft and rescued, the team pre attested by the brightness of the platinum, while copper wire is fastened by wrapping in the hole at that end of 
tending that he had gone in too soon after a shot and when removed from contact with selenium, is seen to the slate. Naturally every other groove is left free, so 
had been overcome by fumes from the exploded powder, have a black surface. In procuring platinum wire, care as to wrap on the second or parallel layer of wire in 
Another event w the rescue of the man during a shaft should be taken that it is reeled off upon a spool, and the same way. By proceeding in this way, the wire is 
fire Before the team could leave in good order it was not wound off as one would naturally do by hand, for never twisted, and breakage of the platinum is avoided 
necessary to seal up the burning shaft. The United this results in twisting the wire at each turn, and it as much as possible. Before coating with selenium, the 
States Bureau of Mine cell should be kept in a 
upervised the contests tight box and quite fre 


from dust 


How to Use the Scien- 
tific American 


\ TEACHER of chemis 
4 try is t Minneapolis 


Capt. Brussilov's Arctic 
Expedition, which left 
Petrograd in July, 1912, 


nnd endeavored to effect 


high school has found good the Northeast Dassage to 
ise for the Scientirk the VPacilic, is lost some 
AMERICA in her classes Where in the Arctic Oeean 
The accompanying photo nnd may be drifting west 
graph of the front of her ward north of Franz Josef 
recitation room shows how Land or Spitsbergen. The 
she preserve and uses ship was caught in the ice 
some of the great amount in the Kara Sea in August 


of helpful material the 1912, and drifted for a year 


ScreNTIFIC AMERICAN gives and a half in a generalls 
northerly direction On 
April 23rd, 1914, when the 
vesse| wis aft about a 


deg. N. and 60 deg. EB. the 


for high school work in 
chemistry 

I'he exhibits above the 
blackboard are from left 
to right mate and thirteen sailor 
1. Iv. Wiley 


”. Chart showing deriva 


left her, and two of them 
were found in Franz Joset 


tion of the chief chemicals Land by the Sedov expedi 


and manufactured products tion, with which they re 


from the raw materials. turned to Russia last au 


3. Water gas. (From the tumn. Nothing further has 


SCIENTIFIC: AMERICAN heen heard of Brussiloy 


and the part of the expeti 


$f. Coal gas (Prom. the 
SCIENTIFIC: AMERICAN.) tion which remained on th: 
5. Drawing the charge ship, the “Saint Anna.” 
(From the SCIENTIFL Meanwhile, before news of 
AMERICAN.) the above events reached 
6. Tin model of “purify Murope a relief expedition 
ing box used” in making under Capt. Sverdrup, o1 
coal gas the “Eclipse,” had been dis 
7. The equatorial. (From patched in search of the 
the ScreNTIFIC AMERICAN,» missing explorers, and fol 


lowed their intended ront 


8. Polar star trails, 
(Photograph by a senior to the eastward At pres 
boy.) ent this expecition is es 
9. Charcoal from sugar ported to be in winter quart 


10. A gaudy toilet soap ters on the Taimyr Penin 
a souvenir of a visit to a sula: i.e. in a region some 


what remote from the prob 











factory 





11. A silvered mirror able location of the Brus 


laboratory work, All of How the “Scientific American” is used in a high school chemistry recitation room, silov party if still alive, 
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Portable Stump Boring Machine 
Wiscon 


several Southern States 


be the States of Michigan and 


sin, and also in 


and on the Pacific Coast, there are large 


areas of undeveloped land, which at one 


time was covered by heavy forest growths, 
and which, after being “cut over” by the 
abandoned as worthless, 
State 


non-payment of 


lumbermen 


and eventua taken over by the 


governmer cause of 


taxes. COecasionally a small tract of such 


land is taken up by some energetic for 


eigner who, by extreme patience and much 


labor, manage to clear a small acreage 


cleared is highly pro 
of the most fertile 


The land when once 
ductive in fact me 


iand in the United States is contained in 


the iump-ridden wections of the great 


lumber States 
Recently a machine has been devised for 
stumps rhis ma 


removing the tre 


consists of a 1% horse-power gasolin 


two wheels fitted with 


haft is 


engine mounted on 


a light frame A counter mounted 


on one end of this frame, and is operated 
by a belt from the engine. To the end 
countershaft is attached a 


ti-inch shaft, 4 


ot the univer 


sal joint, connected to a 


feet long, and ke seated on two sides 
within 6 Inches of the end This shaft 
slides in a hollow tube, % inch insick 
diameter, and the tube and shaft are lo 
cated by means of two keys which are 
fitted in the end of the hollow tube, and 


held in position by sleeves which screw to 
the tule 


An auger is fastened by a chuck to the 


hollow shaft, and is 2 inches in diameter 
with, a ine la shank, and 30-inch barrel 
The shaft is fitted with a cross handle 
located about IS inches from the auger 
but which can be hifted to any desired 
position me othe haft The purpose of 
this machine is to bore stumps, for burn 
ing, and the auger when boring into 


sound wood, feeds itself, the operator hay 


ing merely to steady it with the handles 


After th 


easily be 


bored, the auger can 


hole is 
withdrawn while the engine is 
runring Under bad conditions, such as 


hollow and unsound stumps, the auger 
will sometimes need crowding by pressing 
the handles 

In order that the machine may be oper 
ated by one man, a hole is drilled in one 
end of the handle for a %-inch sharpened 
pin to slip in and the bar is swung into 
oosition and the pin inserted in the 


ground to suppert the auger while the 
operator starts the engine. He then lifts 
the boring pin and applies it in any de 
sired position to a 45-degree angle, and 
beres the hole 

The methad of procedure is to dig a hole 


approximately 14 inches deep along the 


top root of the stump with an ordinary 
When the 


chine is wheeled into position on the op 


ade 
spacd 


stump is pitted the ma 


posite side and the auger applied to the 
top root as close to the ground as possible. 


Its course through the stump is down 


45 degrees, and it 
bottom of the pit. It is 


ward. at an angle of 
emerges at the 
then withdrawn and shavings are placed 
in the pit surrounding the auger hole and 
set on fire. The flue created by the auger 
hole ascending from the pit at an angle of 
if, degrees, draws the flame through the 
hole and thus fired, it burns outward and 
downward until the stump is entirely con 
sumed 

in a recent test two men operated the 
machine, and only one gallon of gasoline 
was required to bore one hundred stumps. 
The machine weighs 350 pounds, and can 


be transported on a one-horse wagon or 


wheeled by hand by the two operators 


from stump to stump on any desired area. 
A City on Piles 

( NE of the trangest cities in the 

world is Brunel. capital of the State 

of the 


Venice completely 


same name in Borneo It has 


outdone, for not only 


are ite streets watercourses, but the en 


bullt over the water 


tire city ls 
is located on the river Limbang, its houses 
being constructed on slender piles made 
from the Nibong palm, a wood that resists 


rhe city 
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A giant that will type news bulletins at the Panama-Pacific Exposition. 
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Artificial spider web as a iawn decoration. 
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A Borneo city built on piles. 
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the action of water for many years. 

The inhabitants of Brunei are Malays, 
Kadayans, Orang-Buskits, and a_ few 
Muruts. They earn their living mostly by 
trading with other tribes in the interior of 
Sarawak and British North Borneo. 
of them are very skillful brass workers, 
and Brunei women make very beautiful 
cloth, and embroidered with 
gold thread. Sago is grown in the valleys 


Some 


interwoven 


nearby, and a smail quantity of rice is 
also raised there. In the early part of the 
nineteenth century Brunei was the head- 
quarters of the Borneo pirates, 
and a market for the slave trade. 


famous 


The Largest Typewriter in the 
World 

NE of the exhibits at the Panama-Pa- 

/ cific Exposition which can hardly es- 

cape observation, is a typewriter of gigan- 

Lest 

among the myriads of type- 


tie proportions. their product be 
overlooked 
writers that are to be put on exhibition, 
an enterprising company has had a ma- 
chine built 1,728 times larger than a stand- 
ard typewriter. It is not merely a colossal 
image, but a working model that actually 
writes; and during the Exposition it will 
type news bulletins on a sheet of paper 
9 feet 


~ inches apart. 


wide, in letters 3 inches high and 
The monster machine will 
be operated by electrical connection with 
a typewriter of standard dimensions. For 
instance, on depressing a key of the small 
machine the corresponding key of the 
respond. <A 


large machine will lever is 


used for the return of the carriage and for 


line spacing or rotating the cylinder. The 
big machine weighs 14 tons as against 


30 pounds, which is the weight of a stand- 
ard machine. It is 21 feet wide, in ae- 
tion, by 15 feet high, and requires for its 
operation a room measuring 25 by 30 by 


25 feet. The platen, 9 feet 6 inches long 


by 21 inches in diameter, weighs 1,200 
pounds, and the carriage 3,500 pounds. 
Each key cup, which is the part of a 


typewriter that is pressed by the fingers, 
is 7 inches in diameter, while each type 
bar is 52 inches long and weighs as much 
This mammoth 
been under construction 
for about two years and cost $100,000. 


as a standard typewriter. 
typewriter has 


The Largest Spider Web in the 
World 
By Robert H. Moulton 

een largest spider web in the world 

was spun, not by a spider, but by hu- 
man hands. It stands on the lawn of a 
Chicage man’s country home, and is of 
such tremendous size as to startle the pas- 
serby when he first sees it. 

The creator of this interesting oddity 
conceived the idea of attempting to see 
how closely an actual spider’s web could 
be reproduced with rope. Selecting two 
immense trees on the lawn of his home, he 
spun between them this spider's web, forty 
by sixty feet, which is so strong that a 
boy or man may easily climb to the center 
or top of it. 

The web faces the main thoroughfare, 
which passes the house, and is one of the 
most fascinating country ground decora- 
tions ever seen. The spinner could not at- 
tain the minuteness of the actual spider’s 
work, but came so near to it that the illu- 
sion is almost perfect. 
the undertaking 


The uniqueness of 
catches and fascinates 
every eye. 


Watch With One Hand.— While watches 
without hands, or with but a single hand, 
are by no means new, an ingenious watch 
of the latter class, of French make, is in- 
teresting. Ona semicircle at the top of the 
dial plate is a seale graduated to indicate 
minutes. The lower part of the watch face 
has araised plate, and projecting from under 
it is a wide pointer which passes along the 
seale of minutes, so as to point to the minute 
figure. Near the end of the pointer is a 
large figure indicating the hour, 6 for in- 
stance. When the pointer reaches 60 
on the minute scale it disappears under the 
plate and a new marker (7) appears at the 
zero side of the scale. 
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Plate show- 
ing culture 
of germs 
collected 
the air 


















Same plate 


SS 
Achoo!—and he sets #253: 
free millions of germs 


Formamint 
HAT of your own Dissolving in the mouth with 


_ a pleasing and refreshing taste, 
throat, when . Formamint releases a germicide 
son with an infected that flows with the saliva into 


throat suddenly sneezes be- every tiny crevice of the throat 
side you? Is it protected? destroying the germs, blocking 
Or must you inhale the germs their entrance into the system, and 


h d soothing away the irritation. 
that your fellow men sen And coming in such a handy 


flying and take achancethat form, Formamint makes it easy for 
your system will be able to - to give your throat this need- 
repell them? ul protection—as well as to get 
prompt relief when the irritation 
In every crowded place, you has already set in, But one expe- 
know, you are always exposed to rience of the gratifying relief that 
just such dangers of infection— Formamint brings will more than 
not only to sorethroat, buttoeven convince you. At all druggists. 
more dangerous ailments, And ‘ 


that is why over 10,000 physicians A. WULFING & CO. 
advocate the use of Formamint- 27-M Irving Place New York 
the germ killing throat tablet. Affiliated with the Bauer Chemical 


Makers of Sana pediat Food Tonic 


From anarticle in “*The Medical Review of Rev piews” . 


r iF rmamint to » be n ex a t 
jeasant Formamint 

ablets are in mouth 
and throat trou! 
we will gladly mail 
you a generous sam- 
ple tube on receipt of 
a 2c bates Wi to pay 

rite for it 












































6c for 10 Hours 




















“i | ZZ : 
With ordinary cheap kerosene develops 1 horse- 
e power. Strongest, simplest engine made. Runs 
either way; reversible while running. Starts 
as ; without cranking Force-feed oiler, patent 
> o>. 8 throttle giving Three Engines in One. 











A Man’s Mail Will Reach Him Where No Mortal Can 


MAILING LISTS 


99% GUARANTEED 
covering all classes of business, professions, trades 
or individuals Send for our complete catalog 
showing national count on 7,000 classifications. 
Also special prices on fac-simile letters. 


ROSS-GOULD, 412-R N. 9th St., ST. LOUIS 


ma with throttlir ng 50 
he f , 











Spec ial prices. 
ELLIS ENG INE Co. We pay Freight 


2869 E. Gd. Boulevard, Detroit, Mich. 



































Soldering and Brazing 


for nearly all metals, including such difficult ones as cast 
iron and aluminium, have been the subjects of hundreds of 
paragraphs in the Scientific American Supplement. We 
quote a few of the more important articles, as follows : 








Scientific American Supplement No. 1673 For 80 cents—the pric 
Full Instructions for Mending or Welding Cast Iron, of the eight neuiire 
gives both brazing solders and fluxes necessary. postpaid, the purchaser of 
. sg: these Supplements has a 
Scientific American Supplement No. 1713 complete treatise on th 
Brazing Cast Iron and Other Metals, gives detailed subject of Soldering and 
instructions for the whole operation, and formulas. Brazing, containing for 


Scientific American Supplement No. 1644 mulas of the greatest value 
Soldering and Soldering Processes, gives broad gen 

eral information, and contains in particular a method 

for pulverizing solders and alloys of great use. 


Scientific American Supplement No. 1667 E ACH number of the 
Some Soldering Appliances, describes the blow-pipe 4Scientific American or 
and the furnace in their various forms. the Supplement costs 10 

cents. A set of papers con 


Scientific American Supplement No. 1481 
Soldering of Metals and Preparation of Solders, gives 
many formulas for soft and hard solders and fluxes. 


taining all the articles 
here mentioned will be 
mailed po 80 cents. Send 


Scientific American Supplement No. 1610, for a copy of the 1910 

622 328 contain a series of three articles on Supplement Catalogue, free 
Solde m, covering the entire range of solders for all to any address. Ord t 
metals. No. 1628 contains formulas and instructions from your newsdealer or 
for soldering aluminium. the publishers. 








MUNN & COMPANY, Inc., 361 Broadway, New York City 
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ortifie 
Tires 


This is what we mean by Goodyear For- 
tified Tires. In five ways—each exclusive i 
to Goodyears—they are fortified against a 
major trouble. 


ude me 


These Five Ways 


1. Our no-rim-cut feature fortifies against 
rim-cutting in the best way known. 


Fo ORE ORT 


2. Our “On-Air” cure—used by us alone 
—ends a major cause of blowouts. It costs 
us $450,000 yearly. 


3. A patent method reduces by 60 per 
cent the risk of loose treads. 


4. Six bands of 126 braided wires in each 
tire base hold tires firmly to the rims. 


OIE OEY EL LT LL ETO AEP TE BOLE TS AE RE et 


5. Our All-Weather tread—tough and 
double-thick, sharp and resistless — offers 
ideal protection against punctures and 


skidding. 
é 

Remember, these are all exclusive Good- 
year features. No other tire offers these 
defenses. And each contributes vastly to / 
the staunchness of a tire. ; 
b 

Together they have made this the domi- : 
nant tire of the world. It outsells any / 
other. Last year we sold about one tire 
for every car in use. E 


Won't you try the tire which so excels 
all others, yet costs no extra price? Any 
dealer will supply you. 


THE GOODYEAR TIRE & RUBBER COMPANY 
Akron, Ohio 





(Joop) YEAR 
Fortified Tires 


No-Rim-Cut Tires— ‘On-Air’ Cured 
With All-Weather Treads or Smooth 


























—as the search 
goes on, the light 
gets Cheaper and Better 


Already y 
umph of tl 


have seen tr mph aft 


u 
tar-reaching MAZDA resea 


MAZDA Lamps that g¢ e three t 


light of the old-styie ca 
re electricity wondert , gas-t i 
that are twice as efhcient as the MAZDA J] 
of a year or more ago. And so as the year 
ws 


| see new lamps and better la 


MAZDA §$ 


, you W 
all w 
n the bulb. 

For the n n of MAZDA Servi 

PI Brae & 4 1 st 

ment att n 


at 


1 that mark of 


eistof 


ous n facturers who are entitled to re« 
MAZDA Service 
Thus the mark MAZDA etched upon a la 
at back of that lan 
back of its maker, whoever he is, stands this t 


Not the name of a thing , cae tian Whaade @ 
but the mark of a Service Saket dhe tite Tenino: tnnatnadl ancieedion 


sO marked ¢€ 


aiways y r assurance t 


th 
r 


tofrthet 
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Welding 


Simplifies Manufac- 
ture and Repair of 
Metal Parts 


wit REVER two or 


pieces ol metal are 


more 
to be 





oined, you will find a profitable 
Acetylene We Iding 
intricate parts is simplified by the economy 
You can 


n,and cut production costs by using 


use for Oxy 


e manutacture ot 


und coavenience of this process reclaim defective casting: 


stakes In desig z this pr cess 


im ¥ i! I Ouick repairs of damaged or worn equipment are made 
on th pot,’’ with tremendous savings cf time, labor and material 
\ aysi 1 W t at rou hig ad velding a aratu 
‘ g ty \ ‘ 1a extra and are turn | a al 
Kk and a ju ! itting of A at extra st 
I ‘ , the € 
i } ‘ ‘ ‘ 1 apy aratu { ar ¥ ianAc ise 


PREST-O-LITE 


Dissolved Acetylene 
Ready-made Carbide Gas 


Prest-O-Lite Acetylene Service furnishes the highest grade of 
Dissolved Acetylene in portable cylinders, used as conveniently as 
you use cylinders of oxygen. Saves the large initial outlay and 
heavy depreciation, trouble and inconvenience of making crude 
Acetylene in carbide generators. Besides, Prest-O-Lite 
Dissolved Acetylene is perfectly dried, cleaned and 


purified —makes better welds and is cheaper to use. 


y t ANY purpose, you should have full detail of 


t . ‘ t Pian made possible by our poss#teon as the 
THE PREST- — LITE co., Inc. 
ew 


INDIANAPC LIS, IND. 


in principal industrial centers 


B10 Speedway 





53 direct factory branches and charging plant 


























| SCIENTIFIC AMERICAN 


The Government Ship Purchase Bill 
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feres It is not on defective in that it 
secure i poor type of men, but it is 
iclon that it serves to place patriot 
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present reserve law is, in effect, a bounty 


ystem, which should be done away with 
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LEGAL NOTICE 


PATENTS 


uu have an inventi which you wish to 
nt vou can write tft ils and freely to Munn 
& ( tor advice in regard to the best way of 
»btaining protection. Please send sketches or a 
: Ie ir invention and a description of 
explair ng it at r 

All mmunicat n a t tly ynfidential 
) vast practi extendin ver a period of 
than uxty ar enabl is In many ses 
lvi in Tr gard to paten itability a any 
to the nt. O Hand Bo yn Patents 

s s } free yn request This explain 
metho terms, et ard “PATENTS. 
rRADI MARKS. FOREIG I PATENTS. ete 


All patents secured through are described 
vith SCIENTIFIC 


t to the patente nth 


AMERICAN 


MUNN & COMPANY 
361 BROADWAY NEW YORK 
Branch Office, 625 F Street, Washington, D. ¢ 
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BUSINESS OPPORTUNITIES 
OF METHOD OF MAKING SOLES 
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@ A Draftsman can not 
work with weight on his shoulders 


That’s Why He Should Not Bend Over 


Americcn Drafting Furniture Company 
200 Railroad st., Rochester, N.Y. 
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Wm. Galloway. Pres, 
THE WM. GALLOWAY CO 


1985 Galloway Sta., Waterloo, lowa. 4 











A sample 1915 mode 1 oe ON bicycle, 

. on approvaland 30 DAYS TRIA 

Write at once for la seni istrated 
bi s 


catalog showing compiete.t ne o y 
Md parti alars of most 


tires anc nd supp é 





mart 
Y yu willt 
and reme 


4 RIDER AGENTS Wanted—Roys, 
i make money taking orders for Bicycles, 
Tires and Sundries from our big catalog 
Business direct with the leading bicycle 
house in America. De not buy until! you Anow 
what we can do for you. WRITE TO US, 


MEAD CYCLE CO., DEPT. L-i75, CHICAGO 
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the reservist. The enlistment contract for 


“STAR” Socantionel the regular army should be so drawn ae) 
: = Fer Feet to permit men to transfer to the reserve, | 

\ or Power LATHES | «ic: is equivalent to returning to civil 
Suitable bi ceiatail life so far as freedom of occupation and 


; aren iP in the repair shop, garage, tool | ‘ 2 
a room and machine shor movement is concerned as soon as_ they | 
. Send for Catalogue B om | 


| 
5 a ) SENECA FALLS MFG. co,, | {7° “duélified. 
4 ees al | 695 Water Street | Discharge from the Service by Purchase | 
wil .21 neon Salle. Ni SA 
Sengea Fell Should Be Abolished. 


For Gunsmiths, Teal ies Ex- Discharge by purchase should be abol-| 


ished, and release from active § service 


perimental & Repair Work, etc. | | through transfer to the reserve should re 





LATHES AND SMALL TOOLS | #4 a straight monthly pay provided a 






swing. Arranged for | Cienc) In other words, a_ condition 





oa J. From 9-in. to 18-in.| Place it and be dependent upon proti 
7 P 










> s . 
Steam or Foot Power, should be established under which men 
Velocipede or Stand- . 
I }Can be transferred to the reserve as soon 
up Treadle. 





j}as they are, in the opinion of the proper 

W. FP. & J. Barnes Co. | officers, well-trained soldiers. The men so 
Se 1980 Ruby Sonia transferred would continue in the reserve 
Rockford, Ill. during the remaining period of their en- 


listment. In other words, if a man is en 


Rey s : : : 
.  eacamaatacon NT gaa, listed for, say six years, three with the 


a | | colors and three with the reserve, and 
4 AG 
¥ 





i Strong Patent | qualifies for transfer at the end of a year, 
~ Diamond Holder he would then serve five years in the 


reserve 


[he up-to-the-minute Holder—with six Such an enlistment contract will attract Unusual physical qualities and rust resist- 
ing power have intrenched Armco-Ameri- 
can Ingot-lron in many 


points and a © shock absorber.’’ Worth | @ much more intelligent class of men than 


KNOW r about. Send for circular. ie present. In other words, once this con 
MONTGOMERY & CO... Tool Mongers | dition is established, men will come into 
105-107 Fulton Street New York City | the army who have no idea of making the fields. 


~| military profession a life profession, but 





i. - ; 
who do want to qualify to be etlicient sol 


1" Pili diers in time of war. Our general policy 
iJ AF Rel Devi 1er should be the instruction of the greatest 





No. 622 » inch | as, col . . . i | 
Cuts the Gnest silk in ulation oe right tool for experi possible number of men with the minimum | 
mental work. Wears like a tool, works like an instrumeat of interference with their economic career 
ONE (only) sent to d strate its ments for 70 ct . one 
( ee ne 155 Chambers St, Every American Boy Has Military as Well 
mith & Hemenway Co.,Inc.,New York C11} oo Chell Ghllaatiens. 





We should strive to impress upon every 
American boy the fact that he has an ob 
ligation to the State, from the military 


ELECTRIC HOME 
LIGHTING PLANTS 


| 
| 
WITH STORAGE BATTERY || 
| 
| 


For Gas Engine Drive | 


side, quite as binding upon him as his obli- 
gations from the civil side, and that obli 


gation is that he should do everything 


ROTH BROS.& CO. 









e a Power 


Lawn 


Junior Mower 
$225. 


A well kept lawn is ‘‘a thing of beauty and a joy forever.” 
Good taste, joy of ownership, love of beauty and civic pride all 
are expressed by a handsome lawn, just as a_scraggly 
lawn denotes an owner of careless habits. 


Specifications Ideal Junior 

3H. P. motor (S. A. E. rating National high tension mag- 
neto. Travels from 1 to 4 miles per hour. 25 inch cut. Cuts 5 
acres per day at cost of 20 ets. (10 hours Climbs 40°) grades. 
Cutting adjustment 44 inch to 2 inches Automatic sharp- 
ening device ope rated by motor furnished with each machine. 

For large estates, golf clubs and country clubs, we offer $400. 

the Ideal 38 inch Combination Roller and Mower at 
Write for,catalog tl 


IDEAL POWER LAWN MOWER CO. 


R. E. OLDS, Chairman 
411 Kalamazoo Street LANSING, MICH. 




















possible to prepare himself to render effi- 





198 Loomis St, C bens Ill. | 
j cient service as a soldier in time of war, 


OUR BIGGEST and the State, on its side, should extend | 
LATHE VALUE.| to him every opportunity to so prepare 
1 I 


f 1, § ner | himself. The consciousness of this obli- 
t y . . 
k e| gation will make our men more valuable 
ed, B ir bodes . 
as we | as Citizens, will give them a higher sense 


, of responsibility toward the State, and} 
SEARS, ROEBUCK | Will make them more conservative with | 
AND CO., Chicago | reference to war, as they will appreciate | 


SPECIAL MACHINERY fully that war will devolve upon them 


obligation which they must fulfill | 
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COMMERCIAL ENGiNEERING CO. 





7JHEREVER perfect welding, high elee- 
trical conductivity, superior durabilits 
of paint, galvanizing or enameling j ‘ entiai 
there you will find Armco Iron constantly growing 
in popularity. Of course, the greatest feature will 
always be that 


ARMCO IRON 








Machine and Tool Designing, Electrical Planning, etc. | v ieai | 
INVENTIONS DEVELOPED The Report of the Commissioner 





i Models Made 2 
142 Marke +t Street Ne >wark, N. J. of Patents 
Nr as | "J. HE annual report of the Commissioner 
WE |} HE MANUFACTURE OF of Patents shows that in 1914 there 
Specialties: m Both Metal and Wood | were received 67,774 applications for me- 
xperimental work or chanical patents, 2,454 applications for 
Box Y 


design patents, 176 applications for re- 


fe E Magical f Wtenionreral issues of patents, 8,851 applications for | 


k Catalog, Over 700 engray-| registration of trade-marks, 98S applica- 
—— Catalog Free tions for registration of labels, and 
MARTINKA & &CO fe anctnae 493 Sixth Avenue, New York j 


THE SCHWERDTLE STAMP CO. 
ees STEEL STAMPS LETTERS & FIGURES. 
BRIDGEPORT CONN. 


RUBBE Expert Manufacturers 
Fine Jobbing Work 


34 applications for registration of 
| 


prints. There were 41,660 patents is- | 






sued, including designs; 190 patents | 
reissued, and 6,817 trade-marks, 719] 





liabels, and 338 prints registered. The | 
|} number of patents that expired was 22,098, | 


The total receipts were $2,251,892.S2. | 








PARKER, STEARNS & CO., | The expenditures were $2,000,770.12. The 
286-300 Sheffield Ave., Brooklyn, N. Y. | excess of receipts over expenditures dur 
. soos — hvtcing the calendar year ending December 





21st, 1914, amounts to $251,122.70. The} 
for Wood end Metal surplus will probably be still larger dur- | 
M’f’g—Draughting— Patterns 
an Vattern, Foundry & Machine Co. 

&2-S4 Church Street, New York 


HICAGO MODEL WORKS 
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There is also an accumulated surplus of 











and expenditures of the office since it was 





| organized. | 
Notwithstanding this large sum that nee) 





Corliss Engines, Brewers 


this rticular department, and the repeat- 
and Bottlers’ Machinery | tiple spheres ver P 


The VILTER MFG. CO. 


lis overcrowded to an extent that seriously 


ed representations showing that the office | 
899 Cli / fis. |, 7 , | 
nillaccarerecs thors 2 iaeahen, We interferes with and delays the business of 
ELECTRIC LIGHTING FOR AMATEURS the oflice Congress steadily ignores the 
How a small and simple experimental installation can | situation, and the only apparent hope of 


be set up at home. Scientific American Supplement : ; : ithi 
e set up - 8 d : ‘ betterment is the possibility that, within 
1551. Price 10 cents. For sale by Munn & Co., itt “ : 


fac. and all mewadenl. the next two or three years the interior 


——_—— -| department may get a new building, and 

JUST OUT jee when this occurs, the Patent Office 

Mechanical World Pocket Diary and may be given a portion of the old quarters 
Year Book for 1915 vacated in the Land Office Building. 


a mful of valuable « ables you need every In the meantime conditions are con-| 





ind— po chet ize. Price 50e postpaid. 


THE NORMAN, REMINGTON CO., 312 N. Charles St., Baltimore, Ma, | Stantly and rapidly getting worse. And | Lee 


$7,548,175.16, as shown by the receipts | er 
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“se Resists Rust 


due to its purity and the unequalled care taken tn 
its manufacture. 


The superior enameling possible over Armco Lroa 
adopted by the Enamel Products Co., Cleveland, OF 
for its Enamel Table Tops 

Iron nails, no purer than Armco Iron, have kept pract " 
good as new in the ground for a century rhe Springt iM 1 
Casket Company of Springfleld, Ohio, uses Armeo | ' 
Metallic vault, or casket 

j Many uses for Armco tron are described in 

“Defeating Rust.” Clip the c oupon for th book Learn the truth 
about sheet metals Resolve to cut out the expense of need t 


Send the coupons, today 


The American Rolling Mill Company 


Box 548, Middletown, Ohio 
Branch Offices in Chicago, Pittsburgh, New York, 
Detroit, St. Louis, Cleveland and Cinci 
The trade mark ARM CO 
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Neither ever saw 






a human being 





before! 






\ bov of three ist on a desert island—all that’s left of a ship’s com- 
Dany On the pposite e of the island a baby girl is cast up. Both 
grow up either knows of tl ther How they survive—how they meet 

what tl think throws a light on how our prehistoric ancestors 
may have ec vid pieture of instinct and need for love The 
title of th Primordial,’ and it is one of many stories—stories 
that 1 rs | Rex Beach, Booth Tarkington, Robert W. Chambers and 
other iV Ar ol of the best stories ever written by an American author. 
lo-day tl r of these stories is old, broken and penniless 


You can help the genius who wrote these 
stories to come into his own and you 


can get a new set of his books FREE 


s of brutality—of crimes and shang- 
stories of courage and wild daring 
wild as a hurricane—sea stories 
laughing as the sea at peace. 


stort 
the mast, and ther 


I i e the impulse to write 


when he was 36 hal 


| WOR years he had been a sailor before 


stories 
He never had an education in the regular 
sen hut he to writk He had with- 
impulse that he was 


But stories of the sea and battle are not 
all that he wrote. His fancies play about 


in him so strong an 


Sane ten onl all conditions of | life Read his love 
ny stories. The story of the man whose 
He wrote his first story on the wash- sweetheart is led astray, who had every 
tub of a dreary little room while his wife feature of his face changed by a surgeon, 
watched him with discouraged eye It then shanghaied her betrayer as a sailor 
vasa written on the back of circulars which on a ship and got a slow and terrible re- 
he was t distribute at $1.00 a da venge And there are stories of love and 
a , ' ‘ee of sweet and tender women. And there 
At once he was famous. Hi re oe is a beautiful and pathetic story, “The 
gan \ ppea ' on He wrot 7" Closing of the Cireuit.”’ of a bov born 
ere b st . hat ever have been blind, whose father brought him up so he 
put on paper—taug? fp SUIFTINg, tragic— thought all the rest of the world blind 
” . ene : r also How he learned otherwise, makes 
qe . old da Biers i dramatic tale full of tender charm 
American coastwise service and In strange 
port ories of the steam monsters and Yet—/o-day—Morgan Robertson is old 
torie human unique ofthe long and poor—for his stories appeared in the 
steel beasis of the deep—the Dread- days before magazines paid big prices to 


nought that crumbles before the slim and iuthors——and though he got much fame 














deadly torpedo. Stories of mutin of he got very little money And fame is a 
good fight of reseuc of shipwreck poor substitute for beefsteak! 
2 b] 
Metropolitan and McClure’s 
have joined forces to give this writer 
the reward and recognition due him 
— —_— —_—_—_ TT 
Indeed " ou a a fl ule sea The very ocean ought to rise up and bow to 
rar " vith half-an-eye Morgan Kobertson for his faithful portraiture 
JOSEPH CONRAD of itself and its people RUPERT HUGHES 
. , The trail of the sea serpent is over them all 
His stories a | see my and | WILLIAM DEAN HOWELLS 
BOOTH TARKINGTON It will giv great satisfaction to offer you 
ibseription ROBERT W. CHAMBERS 
if : ae . : Soo wes 4 rhe ablest writer of sea stories in this country 
Cap — = S oo ' pees and sincerely hope that your venture will help 
RICHARD HARDING DAVI him to gain that recognition of his work which 
; is rightfully his REX BEACH 
a ee ee aes The magic and thrill of the sea, that bring 
, ‘ ¢ RIMEI back to us the day-dreams of boyhood 
GEORGE HORACE LORIMER, ( FINLEY PETER DUNNE, (Mr. Dooley 
: | know of no American writer more entitled 
Wha how tl ‘ f preservation in volumes His whole life 
inde e sb f wjach andl + ‘ " with experience and drama 
how th fred LDMIRAI BOB’ EVA ROBERT H. DAVIS, of Munsey 
We wil! send you a handsome autographed set of Morgan : 
Rebertson’s best works in 4 volumes without charge METROPOLITAN 
we will pay for them we will pay the cost of getting 432 Fourth Avenue 
— ies New York 


and we will pay a royalty to Mr. Robertson 
subscription to 


them to you : 

. Enter my subscrip- 
tion for Metropolitan 
and Me- 


ire’s one year, and 


if you year's 


will pay for one 





one year 





Metropolitan and MecClure’s at the same price you Ci 
‘would pay if you bought send Morgan Robertson's 
Se nn Works, Autographed Edi- 


them from your news- 
de in four volumes, car- 


er every month, and in little installments. 
Sead only 16c. now. You will receive at once the riage prepaid by yo I en- 











set of books and the first copies of Metropolitan ogy Sage = - — 

and MecClure's You then send us 50c. a months to pay for my subscrip- 

month for seven months. And that’s all. Ses. ‘Ths beaks are mine, Fre: 

lf you prefer to pay all at once send only Name 

$2.25 with order or $5.00 for beautiful full 

leather binding Personal checks accepted St 

sna and 

M ay be I ( and Stat 

add f dest ad if ‘ are itieee f cela OM willy tle sf I 
to eitl 4 ather bindir 
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ee moreover, the records, which it would be | 
| impossible to replace, are in great danger 
7 |: destruction by fire Another place 
. where this lack of room and facilities is 


in the library, which consists | 


badly felt i 

| of anu invaluable collection of 75,000 scien- 
tific books and 2,000,000 foreign patents, 
and which is indispensable not only to 
those connected with the department, but 
is also used extensively by many others. 
Here conditions are such that much of the 
valuable material is not available for use, 
is constantly menaced by fire. To say the 
least, conditions in the Patent Office are by 
no means creditable to Congress. 

A summing up of the work in the office 
shows that there was a considerably small- 
er number of applications awaiting official 
1915, than at the 
and 





action on January Ist, 
date of the 
although the decrease was almost entirely 
in applications that had 
still this indicates an improvement. 


| 
; Same 


| preceding year, 


been acted on 


once, 
A change in office practice that has been 
made is in handling interferences, Hither- 
to each of the forty-three examiners has 
declared interferences, each according to 


his own judgment, and this has led to 


lgreat discrepancies. Since December, 
11913. one of the two law examiners has 


j}consulted with the primary examiner 


| 
whether an 


clared, and far greater uniformity in prac 


interference should be de 


tice has been secured. One result of this 
system is that since it was established, of 
the total number of proposed interferences 
reported to the law examiner 26 per cent 
have been rejected, and in 10 per cent of 
the cases the issues were modified, and 
this in spite of the fact that 35 per cent 
passed in 1914 
Another 
practice 


more applications were 
than during the previous year. 
commendable feature of the new 
is that in case of a motion for dissolution 
the law examiner who instituted the inter- 
hear the motion, which 


ference does not 


was contrary to the previous methods, 
where the same examiner who declared the 
interference heard all motions in relation 
to the There 


are other directions where the knowledge 


dissolution of his action. 


of the law examiners would prove of de- 
cided advantage, both to the department 
and to applicants, and it is recommended 
that 


jiners be 


at least three additional law exam- 


appointed—a recommendation 
that Congress will probably ignore. 

|} An increase in the Board of Examiners 
in chief is also desirable, as not only is 


the present business greater than they 
can properly attend to, but in cases of ap- 
| peals the absence of one member frequent 
ly leaves a divided board, and the absence 
of two suspends the work of the board. 
The number of trade-marks and patents 
for designs is steadily increasing, and here, 
as in other divisions, assistance is needed. 
Among a number of suggestions for 
changes in the law is one to require the 
clerks of the Federal courts to file a copy 
of every decree granting or refusing an 
injunction in a suit for infringement of a 


patent and every final decree affecting the 





validity of a patent. 

| If such copies were filed it would en- 
able any one to determine the litigation 
been involved 


| in which this patent had 


a thing which is now practically impos- 
sible, since many of the decisions of the 
lower courts are not published. 

Another suggestion is in regard to pro- 
tecting designs. The problems of a court 
in passing upon the validity and infringe- 
ment of design patents are so simple, gen 
erally speaking, as not to require the as- 
sistance of expert opinion. 
ing, therefore, is gained by examination 
prior to the granting of a patent. It is 
that 


registration basis and the 


recommended protection of designs 
be put upon a 
fees be greatly reduced. 

Great delay often occurs from the omis- 
sion of the signature of a witness to a 
drawing, frequently necessitating the filing 
involving the 


of substitute and 


office and the applicant in much additional 


papers, 


work: and as such witnesses are of no 


practical value or importance it is recom 





mended to change the law to omit the re- 
| quirement of witnesses to signatures; and 
|} to include an acknowledgment of the sig- 
nature of the specification in the oath. 


and the entire collection, like the records, | 


Little or noth- 


| 


| 


February 27, 1915 
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“A Man Would Die 
in the First Alcove” 


‘There are850,000 volumes 
in the Imperial Library at 
Paris,” said Emerson. ‘‘If 
a man were to read indus- 
triously from dawn to dark 
for sixty years he would 
die in the first alcove.’’ 
die a 


And he would not 


well-read man. 


But if a man could know what few 
great books are enduringly worth 
while and could read those few— 
histories, biographies, dramas, works 
of travel, fiction, poetry, philosophy, 
and religion—he would become 
well read, even though he could 
devote to them but a few pleasure 
moments a day. 


Expert Advice on Your 
Reading—Free 


For years Dr. Charles W. Eliot, 
President Emeritus of Harvard, has 
maintained that the books really 
essential to the Twentieth Century 
idea of a cultivated man could be 
contained in a Five-Foot Shelf, and 
from his sixty years of reading, study, 
and teaching—forty of which were 
spent as President of Harvard Uni- 
versity—he has put aside those few 
books that he considers most worth 
while—the few that best picture 
the progress of the human race from 
the earliest timesdownto the present 
day, through the writings of those 
who have made our civilization 
what it is. 

$50,000 was spent in compiling and in- 
dexing the set, arranging foot notes, and 


Reading Guide, and the result was final- 
ly presented at a cost of $150,000 as 


THE 
HARVARD 
CLASSICS 


The Five-Foot Shelf of Books 


418 Masterpieces at a few cents apiece 
Published & Sold only by P. F. Collier & Son 


Any man who cares to read efficiently, 
instead of wastefully, should know what 
few books Dr. Eliot selected and why. 
He should know why 100,000 successful 
men are finding in the Five-Foot Shelf 
just the mental stimulus they need. 


Full descriptive matter on The Harvard 
Classics is in a free Booklet. 


There is a copy for you 
merely clip the coupon, 


no obligation; 








P. F, COLLIER & SON 
416 West 13th Street, New York City 
Mail me, without obligation on my part, your 


free “Guide Booklet to Books,” containing the 
story of the Harvard Classics, 


S. A. 2-27-15 
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car is exactly as good as it 
looks if you will remember 
the wide experience which 


Dodge Brothers have had 
in motor car construction 


~ t iss 
f ex t t 
I ‘ 1 r b 
t they 
t , 25 
pe 
The wheelbase is 1 
The price of the car ¢ 
f b. Detr 
Canadian price 
i freight fr 
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nplete is $785 
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$1100 


Detroit 





A Selected List of Practical Books dealing with 
Automobiles, Tractors, Motorcycles 


and Gas Engines 


Modern Gasoline Automobile 


its Design, Construction and Repair 
By VICTOR W. PAGE 1g x7 34 
( ! S16 pages, 500 illustrations, 11 
folding plates Price, $2.50 
7 Th 10st complet uwctical and up-to 
date treatise on gasoline automobiles xplain- 
full all principles perta ng to gasoline 
mobiles and the mp wnt parts It 
1ins the latest and most liable informa- 
all phases of automobile construc- 
t peration maintenance and repair 
I part of the automobile ts equipment 
t sories. tools, supplies, spare parts neces 
A t are fully discussed It is clearly 
nd necisely written by an expert familiar 
withevery branch of the automobile industry 
It is not too technical for the layman nor too 
elementary for the more expert, and is right 
Ip-to-date and complete in every detail 


Motorcycles, Side Cars 
and Cyclecars 


Construction Management Repair 
By VICTOR W. PAGE. 54%x7% 
Cloth 550 pages, 339 illustrations 
5 folding plates Price, $1.50 
“ A new, complete, non-technical work, de 
scribing fully all leading types of machines 
their design, construction, operation, mainten- 
nee and repair It explains in detail the 


peration of two and four cycle power plants 





1 all ignition, carburetion and lubricating 
ms The representative types of free 

gi clutches, variable speed gears and 
ower transmission systems are fully dis- 
ed Electric self-starting and lighting 


tems, all types of spring frames and spring 


forks and leading control methods are con- 
lered t also gives complete instructions 
for operating and repairing all types, anc 


esctions for locating troubles 


Questions and Answers Relating 
to Modern Automobile Con- 
struction, Driving and 

Repair 


By VICTOR W. PAGE. 5% x7% 
Cloth. 622 pages. 392 illustrations, 3 
folding plates Price, $1.50 


© A practical self-instructor for students 
mechanics and motorists, consisting of thirty 
six in the form of questions and 
answers, written with special reference to the 
requ of the non-technical reader de 
siring easily understood explanatory matter 
relating to all branches of automobiling A 
popular work at 


2 popular price 
Gasoline Engine on the Farm 


lessons 


rements 


By XENO W. PUTNAM i4x7% 
Cloth »27 pages 179 illustrations 
Price, $2.00 
© A useful and practical treatise on the mod 
ern gasoline and kerosene engine its con 


management, repair. and the many 
t can be applied in present-day 
various house 


struction 
uses to which 
farm life It considers all the 


hold, shop and field uses of this up-to-dat 

motor and includes chapters on engine instal 

lation, power transmission and the best ar 

rangement of the power plant in reference 

to the work 

Gasoline Engine Troubles 

Made Easy , 
Arranged by VICTOR W. PAGE 
Size, 24x38 inches. Price, 25 cents 


© A chart showing clearly all parts of a typi- 
cal four-cylinder gasoline engipe of the four 
cycle type It outiines distinctly all parts 
liable to give trouble, and also details the 
derangements apt to interfere with smooth 
engine operation It simplifies the location 
of all engine troubles 





receipt of the prices quot 
1talogue of scientific 


MUNN & CO., Inc., Publishers 


1 1< e we forward these books by mail or express prepaid to any address 
and technical books sent free 
S. 


on request 


ND US YOUR ORDER OR REQUEST TODAY 


361 Broadway, New York, N. Y. 



























































The Gyroscope. 
The my sterious behavior o: the gyroscope is a source of wonaer to every 
one. From a curious toy, the gyroscope is being developed into a device of 
great practical value. Its theory and its method of action are set forth up 
to the latest moment in the Scientific American Supplement. The followins 
numbers are of great interest and usefulness: 

Scientific American Supplement No. 1501-—Treats of the Me iD ACH ; 
chanics of the Gyroscope \ clear explanation without mathe- 4 of the 

matics ment costs 10 ¥ 
Scientihec American Supplement No. 1534 Little-known cents. A set of pi : 

Properties of the Gyroscope’ describes peculiar action not epee ppm 

generally observed, and discusses the effect of this property upon he arucies be / 
the motions of the planets oe a oo . 
~ ~ naied or Ss ei ’ 
Scientihe American Supplement No. 1864—The Ciyro Com } 
pass, its principle and construction N 
Scientifie American Supplement No. 1621 The Ciyrostat for QEND for a co; ; 
Ships describes the construction and application of the principle ~ ofthe l91lOsuy { 
to prevent rolling of vessels plement C ata 
Scientihe American Supplement No. 1943—(G yroscopic Stabill- aie — yo Se | 
zer for Ships, by Elmer A. Sperry none oun. maw | 

Scientiie American Supplement No. 1694——Ciyroscopic Appa- dealer, or the pu / 
ratus for Preventing Ships from Rolling, takes up the Schlick in lishers { 
vention described first in No, 1621, and discusses its action and 

results fully } 
Scientife American Supplement No. 1645— The Theory of the ; 

Gyroscope is an excellent article, treating the subject mathe ; 

matically, rather than popularly. | 
Scientific American Supplement No. 1649 The Gyroscope, is 

an article giving a full discussion of the instrument without ma ; 

thematics, and in language within the comprehension of all j 

interested ; 
Scientihe American Supplement No. 1716—A Recent Develop WN 

ment in Gyroscopic Design, illustrates a new form of gyroscope = 

and mounting adapted to engineering uses 1 
Scientifie American Supplement No. 1643—The Gyroscope for i 

Balancing Aeroplanes, takes up this interesting field, which the \ 


gyroscope alone seems capable of occupying 

Scientific American Supplement No. 1741 
ing of Aeroplanes, tells of various suggested 
taining equilibrium. 

Scientifie American Supplement No. 1773 The Wonderful 
Gyroscope, gives diagrams of the Gyroscope and its action, and 
applications to maintaining stability of ships and monorail trains 

Scientifie American Supplement No. 1872——The Mechanical 
Principles of Brennan's Monorail Car A lucid exposition 


Giyroscopic Balance 
methods of main 
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Scientific American Supplement No. 1814—— The Regnard Aero- 
plane, describes the latest design of aeroplane stabilizer, from iy 
which great things are expected 361 Broadway | 
Scientific American Supplement No. 1861-— The zyrostatic force . r 4 Ss 
of rotary engines, its nature and significance for aviation New y ork City 'S 
Ny 
Y ‘S] 
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When All Other Encyclopaedias Faii 


Look ft Up in NELSON'S 


Nelson's is the recognized standard reference work wherever English is spoken maintair 


three great Editorial Staffs, employing over 1,200 of the greatest scientists, experts and writ 
ers in all parts of the globe, who are authorities or actual eye-witnesses of the subjects upor 


the 
for no hook 


which they write. The fact that over 500,000 people in every quarter of globe are 


NELSON'S ENCYCLOP2ZDIA is in itself the highest recommendation 








not thoroughly reliable could stand the inquisition of these hundreds of thousands of react 


Perpetual Loose-Leaf 


ENCYCLOPA-DIA 
GResearch Bureau for Special Information 


Besides This 
Great Encyclopaedia 


Every purchaser of N¢ 

is entitled to members! n 

Nelson's Information Bureau 

absolutely without cost. 'T . 

means that if at any 

wish a special report or 

large or sma 

you simply 

Research Bureau 









subject 

or new 

Nelson's 
with the 
that you 
ceive the 
and most 
formation 

Thousands of sat 
rons have endorsed Ne! 








on 


c - — 


That little Bar and Nut has solved the problem 





BOUND IN 12 HANDSOME VOLUMES Research Bureau 
Revision Pages—Nelsons perfected Patented revised pages every six months By simply tu 
Binding Device has demonstrated to Colleges ing that small nut at the top and bottom each 
Libraries, School Boards and leading men in volume you loosen the binder—take out ft? 
ull walks of life that Nelson's Loose-Leaf En obsolete pages and replace them with ¢ whe 
cyclopaedia is the only perfect Reference Work pages which contain the world's happe 
for to-day. to-morrow and all time To keep and activities of the past six month a 
subscribers up-to-date we furnish 250 or more Encyclopaedia is fre sh and new again 


IT 1S A COMPLETE LIBRARY IN ITSELF 


you with the knowledge of centuries It gives you the essence of all books 


It provides 
mtains over 








nishes precisely the information wanted on every possible subject poe 
subjects, featucing upward of one million topics, seven thousand illustrations, 500 Maps ® ; 
¢ i ro. 
among them being Aeronautics (including all kinds of fying machines Agriculture Anth 
racial diversities). I 


the science of mankind Ethnology the which accounts for 


















the science of life Astronomy, Biography, Botany, Chemistry, Education, Electric ia 

ity, Engineering, Mechanics. and Machinery, Gazetteer, Geology and Geography 

History, Law, Mathematics, Medicine and Surgery, Music and Fine Arts, Pol Dept. 21-C 
itical Science, Sociology and Economies, Religion, Sports, Technology and Manu 


Thomas Neilson 
& Sons 
381-385 Fourth Ave 
New York City 


facture, Military and Naval Science and thousands of others 


The Present War in Europe Will Change 
the map and history of the world. When the war is over all other works of 
reference will be out of date. Only Nelson's Loose-leaf system can 
keep step with the progress of the world Nelson’s now contains a 
complete record of the present war, its causes and consequences, down 
to February 15, 1915. NELSON’S NEVER GROWS OLD. 

NELSORN’S IS THE ONLY ENCYCLOPAEDIA 
ALWAYS UP-TO-04TE 


Mail the Coupon To-day for Handsome Sample Pages and Full Particulars. 


EXCHANGE ‘21 <oxstantiy receiving inquiries asking us 


to make an allowance for old encyclopaedias to 
apply as part payment on NELSON'S. We have therefore prepared a price 
list, stating the amount allowed, which will be mailed upon request. 


THOMAS NELSON & SONS 


Dept. 21-C, 381-385 Fourth Avenue, New York City 
Publishers Since 1798 —Bibles, Hymnals, Prayer Books 
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More than 4500 owners 
will now tell you of the wonders of 


The Eight-Cylinder Cadillac 


At long intervals there appears a product, 
about which the whole truth cannot at once 
be told. 


If all of its new and wonderful qualities 
were set forth, before the public had actually 
experienced them, the description might not 
be credited. 


When we issued our initial announcement 
of the Cadillac with its Eight Cylinder V-type 
Engine. we found ourselves in precisely this 
position. 


The most ordinary statement of its advan- 
tages appeared overdrawn. 


Our certainty that it would revolutionize 
motoring amounted to a conviction. 


But we dared not tax the credulity of 


the public, by telling the entire story, even 
though the public has always reposed implicit 
confidence in Cadillac announcements. 


Our one thought was to hold ourselves 
within bounds—to be temperate—to place a 
check upon our own enthusiasm. 


We told only a part of the truth—and yet 
we are conscious, now, that some of our state- 
ments must have sounded at least a trifle 
fervid, coming from a company committed to 
conservatism. 


But there is no need now to understate the 
case, because the public knows. 


The strongest statements which we made 
are mild by comparison with those which are 
echoing from one end of the country to the 
other 


Thus we said, in an early announcement, 
that in the new Cadillac “good roads yield up 
a velvet quality of travel undreamed of.” 


We said that “bad roads lose much of 


their terror, and hills seem almost to flatten 
out before you.” 


Many a man no doubt made the mental 
comment that these were strong claims. 


But they are as nothing to the assertions 
which you can and will hear in every city in 
which the new Cadillac is being driven today. 


Again, we said, that the Cadillac Eight 
Cylinder V-type engine “produced eight im- 
pulses in every cycle—overlapping so com- 
pletely that they melt and merge, one into 
another.” 


And, we added, that this power, “ebbs and 
flows so flexibly that the car can be operated 
almost continuously under throttle control, 
without change of gears.” 


Consult your own Cadillac acquaintances, 
and you will find that this condition of almost 
continuous throttle control is a commonplace 
of the Cadillac owner’s every-day experience. 


We said that “the motor did not seem to be 
driving the car, but rather to have given it 
wings”—and the Cadillac owner will express 
his riding sensations, today, in even stronger 
terms than these. 


The burden of testimony has passed from 
us to the finest citizenship of the land. 


The uttermost that we might say is being 
outdone by our friends. The Cadillac car 
itself, and the owners of the Cadillac have 
relieved us of the necessity of praising our own 
product. 


We do not believe that anyone, after riding 
in this car, can resist the charm of such sur- 
passing ease, smoothness, steadiness and flexi- 
bility of power. 


Our conviction is that the enthusiasm over 
the Eight Cylinder Cadillac means nothing 
short of a national conversion. 


Styles and Prices 


Standard Seven passenger car, Five passenger Salon and Roadster, $1975. 
Landaulet Coupe, $2500 Five passenger Sedan, $2800. Seven passenger 
Limousine, $3450. Prices F. O. B. Detroit. 
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